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ABSTRACT
Context. Blazars are the dominant type of extragalactic sources at microwave and at γ-ray energies. In the most energetic
part of the electromagnetic spectrum (E >
∼
100 GeV) a large fraction of high Galactic latitude sources are blazars of
the High Synchrotron Peaked (HSP) type, that is BL Lac objects with synchrotron power peaking in the UV or in
the X-ray band. Building new large samples of HSP blazars is key to understand the properties of jets under extreme
conditions, and to study the demographics and the peculiar cosmological evolution of these sources.
Aims. HSP blazars are remarkably rare, with only a few hundreds of them expected to be above the sensitivity limits
of currently available surveys, some of which include hundreds of millions of sources. To find these very uncommon
objects, we have devised a method that combines ALLWISE survey data with multi-frequency selection criteria.
Methods. The sample was defined starting from a primary list of infrared colour-colour selected sources from the
ALLWISE all sky survey database, and applying further restrictions on IR-radio and IR-X-ray flux ratios. Using a
polynomial fit to the multi-frequency data (radio to X-ray) we estimated synchrotron peak frequencies and fluxes of
each object.
Results. We assembled a sample including 992 sources, which is currently the largest existing list of confirmed and
candidates HSP blazars. All objects are expected to radiate up to the highest γ-ray photon energies. In fact, 299 of
these are confirmed emitters of GeV γ-ray photons (based on Fermi-LAT catalogues), and 36 have already been detected
in the TeV band. The majority of sources in the sample are within reach of the upcoming Cherenkov Telescope Array
(CTA), and many may be detectable even by the current generation of Cherenkov telescopes during flaring episodes. The
sample includes 425 previously known blazars, 151 new identifications, and 416 HSP candidates (mostly faint sources)
for which no optical spectra is available yet. The full 1WHSP catalogue is on-line at http://www.asdc.asi.it/1whsp/
providing a direct link to the SED building tool where multifrequency data for each source can be easily visualised.
Key words. galaxies: active – BL Lacertae objects: general – Radiation mechanisms: non-thermal – Gamma rays:
galaxies – Infrared: galaxies
1. Introduction
Blazars are a class of active galactic nuclei (AGN) char-
acterised by rapid and large amplitude spectral variabil-
ity, assumed to be due to the presence of a relativistic jet
pointing very close to the line of sight. The emission of
these objects is non-thermal over most or the entire elec-
tromagnetic spectrum, from radio frequencies to hard γ-
rays. Usually the observed radiation shows extreme prop-
erties, mostly coming from relativistic amplification effects.
The observed Spectral Energy Distribution (SED) presents
a general shape composed of two bumps, one in the in-
frared (IR) to soft X-ray band and the other one in the
hard X-ray to γ-rays. According to the standard picture
(e.g. Giommi et al. 2012a), the first peak is associated with
the emission of synchrotron radiation due to relativistic
electrons moving in a magnetic field, and the second peak
is mainly associated with synchrotron photons that are
Inverse-Compton (IC) scattered to higher energies by the
same relativistic electron population that generates them
(Synchrotron Self Compton model, SSC). The seed pho-
tons undergoing IC scattering can also come from outside
regions, like the accretion disk and the broad line region,
and can add an extra ingredient (External Compton mod-
els, EC) for modeling the observed SED.
If the peak frequency of the synchrotron bump (νpeak)
in ν - νFν space is larger than 10
15 Hz, a blazar
is usually called High Synchrotron Peaked (HSP) BL
Lac, or HBL in the original BL Lac classification of
Padovani & Giommi (1995), which was later extended to all
blazars by Abdo et al. (2010). HSPs are considered extreme
sources since the Lorentz Factor of the electrons radiating
at the peak of the synchrotron SED (γpeak) are the high-
est ones within the blazar population. Considering a simple
SSC model where νpeak = 3.2×10
6γ2peakBδ (Giommi et al.
2012a), assuming B = 0.1 Gauss and Doppler factor 〈δ〉 =
10, an HSP characterised by νpeak = 10
15 − 1017Hz de-
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mands γpeak ≈ 10
4 − 105. In addition, observations have
shown that HSPs are also bright and extremely variable
sources of high energy TeV photons1 and that they may be
the dominant component of a putative extragalactic TeV
background (Giommi et al. 2006).
The very high energy (VHE) γ-rays from blazars may
be absorbed due to interaction with extragalactic back-
ground light (EBL) photons (γV HE + γEBL → e
+ + e−).
The resulting electron positron pairs cool by scattering cos-
mic microwave background (CMB) photons to γ-ray ener-
gies, which are offset by a small angle w.r.t. the line of
sight when the pairs are deflected in the possible presence
of intergalactic magnetic fields (IMFs) (e.g., Dermer et al.
2011). Studying the development of the cascade through
intergalactic distances may provide a tool to constrain the
EBL fluxes at the IR range (H.E.S.S. Collaboration et al.
2013) and also imposes lower limits to the IMF. The atten-
uation due to the EBL may leave a characteristic imprint
which is dependent on the redshift of the source and the
observed energy band, but a true understanding of such a
process demands a clear description of the intrinsic SED
generated by the AGN’s central engine.
There is a clear need for a large number of TeV tar-
gets in order to gain insight into the underling physics. It
is therefore important to build a large sample of HSP ob-
jects to provide bright targets for γ-ray and TeV detections.
This will also permit the study of variability in different en-
ergy bands to search for fundamental correlations. Within
the motivations for identifying extreme AGNs there is also
the possibility of studying jet properties in extreme condi-
tions and determining the population distribution of HSPs.
Since AGNs can be detected in a broad range of redshifts,
extreme bright blazars may also be an efficient tool for
studying cosmological structures formation and evolution
(Puccetti et al. 2006).
The SEDs of HSPs are so extreme that no other type
of extragalactic sources exhibit similar features. Imposing
selection rules (like colour-colour selection and multi-
wavelength flux ratio limits) that are consistent only with
the SED of HSPs, allow us to identify these sources amongst
the much larger number of different objects coming from
all-sky surveys, and therefore build representative samples
with high selection efficiency.
Following this guiding idea, the present paper is or-
ganised as follows: Section 2 describes in detail our se-
lection procedure and its efficiency; Section 3 presents the
HSP sample, its associations with other catalogues, and the
derivation of lower limits on the redshifts of some sources;
Section 4 discusses some characteristics of our HSP sam-
ple like the redshift and νpeak distribution and the IR
LogN-LogS. Also, by placing our sources in a log(Lbol) vs.
log(νpeak) plot, we discuss the blazar sequence scenario. A
study of the detected/undetected population of TeV sources
is also performed and we discuss the likelihood of TeV de-
tectability of our sources.
Throughout this paper we adopt a Flat-LCDM cosmol-
ogy with the following parameters: ΩM=0.315, ΩΛ=0.685,
H0 = 67.3 km s
−1 Mpc−1 (Planck Collaboration et al.
2014).
1 http://tevcat.uchicago.edu
2. Building a large sample of HSP blazars
An effective way of building large samples of blazars is
to work with multi-frequency data, specially from all-sky
surveys, and apply selection criteria based on spectral
features that are known to be specific of blazar SEDs
(e.g. Giommi et al. 1999; Padovani et al. 2007). Studies
performed by Massaro et al. (2011b) and D’Abrusco et al.
(2012) based on data from the Wide-field Infrared Survey
Explorer (WISE, Wright et al. 2010), have shown that
blazars tend to concentrate in a distinct region of the IR
colour-colour diagram, named by the authors the WISE
blazar strip. To this purpose we used the latest version of
the WISE catalogue (ALLWISE), including 747 million ob-
jects, and the complete sample of about 150 HSPs from the
Sedentary Survey (Giommi et al. 1999; Piranomonte et al.
2007) which represents well, both in terms of overall SED
shape and fluxes, the type of extreme blazars that we
want to select in this paper. The Sedentary Survey se-
lects high Galactic latitude (|b| > 20◦) sources charac-
terised by a very large X-ray to radio flux ratio (fx/fr ≥
3×10−10erg cm−2s−1Jy−1) by means of a multi-frequency
method. It is radio flux density limited and complete above
a flux density of fr ≥ 3.5mJy at 1.4GHz. In addition, we
have also considered the IR colours of the HSPs listed in
the presently largest compilation of certified blazars: the
BZCAT catalogue (Massaro et al. 2011a). To avoid prob-
lems with source confusion and galactic absorption we con-
centrated in areas of the sky at |b| > 20◦.
Fig. 1. The ALLWISE colour-colour diagram (equivalent
to Figs. 1 and 2 of Massaro et al. (2011b)) with superposed
HSP blazars from the Sedentary survey (blue points) and
from BZCAT (red points). The Sedentary WISE Colour
Domain (SWCD) is delimited by the dashed lines. For both
Sedentary and BZCAT sources, as well for the sources in
the SWCD, we only consider objects which meet the re-
quirement W3 snr ≥ 2.0.
Figure 1 shows the peculiar IR colours of HSPs in both
the Sedentary (blue points) and the BZCAT samples (red
points) compared to the bulk of WISE IR sources (green
points and contours). The special position of blazars reflects
the IR spectral slope of the non-thermal radiation from the
jet, typically a power law with energy index in the range
0.4−0.8. However, in several blazars, like e.g. MKN 421 and
MKN 501 as well as in many lower luminosity objects, the
2
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non-thermal IR continuum is contaminated by the presence
of the host galaxy (normally a giant elliptical).
This is illustrated in Fig. 2, where the giant elliptical
galaxy template, appearing as a green line, is clearly dom-
inant in the IR to UV range, extending the distribution of
HSPs to the lower left corner of the IR colour-colour plane.
In such cases, the thermal component was subtracted before
fitting the SED (see below). The plot also shows how the
very large variability observed in many objects influences
the determination of νpeak and νpeakFνpeak .
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Fig. 2. The SED of MKN 501 (1WHSP J165352.2+394536)
at z=0.033, a TeV detected HSP showing strong variabil-
ity in X-rays (Swift-XRT, indigo dots). The giant ellipti-
cal galaxy template is represented as green solid-line, at
z=0.033. The cross-circle marker represents the four IR
WISE channels, and the contamination from W1 (3.4µm)
and W2 (4.6µm) is clearly seen. The solid lines represent
the average non-thermal emission.
Therefore considering the existence of such cases, the
sources may populate a wider region in the colour-colour
diagram, larger than expected for a population composed
only by non-thermal-dominated IR emitters. Figure 1 shows
that HSP blazars, as represented by the Sedentary Survey
and the BZCAT HSPs, still populate a reasonably small
and isolated area of the ALLWISE colour-colour plane.
We have then identified the part of the WISE IR
colour-colour space that includes all the Sedentary sources,
and nearly all the HSPs listed in BZCAT, that meet the
requirement of being detected by WISE in the 3.4µm (W1),
4.6µm (W2), and 12µm (W3) channels with signal-to-noise
ratio (snr) ≥ 2.0. This region corresponds to the area
delimited by the dashed lines in Fig. 1, which is defined by
the following corners:
Corner 1 (c4.6−12µm = 0.119, c3.4−4.6µm = 0.100),
Corner 2 (c4.6−12µm = 2.552, c3.4−4.6µm = 0.100),
Corner 3 (c4.6−12µm = 3.090, c3.4−4.6µm = 0.800),
Corner 4 (c4.6−12µm = 2.000, c3.4−4.6µm = 1.300),
where c3.4−4.6µm = m[3.4µm] −m[4.6µm]
and c4.6−12µm = m[4.6µm] −m[12.0µm]
2
2 WISE magnitudes are in the Vega system.
This area is a compromise between the desire of select-
ing as many as possible HSPs, taking into account that in
some cases the host galaxy might contaminate the IR col-
ors, and the need to keep the number of IR candidates to
a manageable level. With this in mind we have explored
the upper left corner of Fig. 1, where there are only a few
known HSPs but the density of sources is low compared to
other quadrants. From now on we will call this region of
the WISE colour-colour plane the Sedentary Wise Colour
Domain (SWCD). About 36 sources in the Sedentary sur-
vey do not meet the requirement of being detected with
signal-to-noise ratio (snr) ≥ 2.0 in all the WISE channels
considered, and these cases with unreliable IR colours due
to bad photometry are not shown in Fig. 1. Clearly this
leads to some incompleteness in general, and particularly
at faint IR fluxes, where the strong requirement of detection
in three bands is frequently not met.
The SWCD includes over 4.8 million objects that are
above the Galactic plane (|b| > 20◦, so that extinction at
IR frequencies is negligible) and detected with snr ≥ 2.0
in all the 3.4 µm, 4.6 µm, and the 12 µm WISE channels.
Although the size of this initial sample of IR colour selected
candidates is only about 1.1% of that of all the ALLWISE
sources located at |b| > 20◦, it still includes a very large
fraction of non-blazar sources, and it is far too large to be
considered for optical spectroscopy follow up.
To remove as many as possible non-blazar objects from
this initial set of ALLWISE candidates we have imposed a
number of additional restrictions based on the well-known
broad-band spectral peculiarities of blazars. This was
done by performing a cross-match between the position
of the WISE colour selected objects with a number of
radio (NVSS, FIRST and SUMSS: Condon et al. 1998;
Becker et al. 1995; Mauch et al. 2003) and X-ray (IPC,
ROSAT BSC and FSC, XMM, SWIFT: Harris et al. 1996;
Voges et al. 1999, 2000; Watson et al. 2009; Puccetti et al.
2011; D’Elia et al. 2013) catalogues and then applying the
following constraints:
0.05 < α1.4GHz−3.4µm < 0.45 (1)
0.4 < α4.6µm−1keV < 1.1 (2)
-1.0 < α3.4µm−12.0µm < 0.7 (3)
where αν1−ν2 = −
log(fν1/fν2)
log(ν1/ν2)
.
A radius of 0.1 arcmin was adopted for the cross-
correlations unless the positional uncertainty of a cata-
logued source (as e.g. in the case of many X-ray detections
in the RASS survey) was reported to be larger than 0.1 ar-
cmin. In such cases we used the 95% uncertainty radius (or
ellipse major axis) of each source as maximum distance for
the cross-match. In addition, to avoid selecting objects with
misaligned jets (which are expected to be radio-extended),
the spatial extension of radio counterparts (as reported in
the original catalogues) was limited to 1 arcmin. This pro-
cedure was carried out whenever possible, based on the 1.4
GHz radio image from NVSS, which includes the entire sky
north of −40◦ declination.
The parameter ranges given above are derived from
the shape of the SED of HSP blazars, which is assumed
to be similar to those of the three well known HSPs, i.e.
MKN 421, MKN 501 and PKS 2155−304 shown in Fig.
3, which also displays the limiting slopes (α1.4GHz−3.4µm
and α4.6µm−1keV ) used for the selection. The condition on
3
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α3.4µm−12.0µm is used to exclude low energy peaked (LSP)
blazars (see Massaro et al. 2011b, for details). These multi-
frequency restrictions drastically reduce the size of the sam-
ple from 4.8 million IR sources to only 1347 blazar candi-
dates. These were then studied individually to clean the
sample, leaving only HSP sources and HSP candidates.
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Fig. 3. Average and rescaled to 1010 Hz SEDs of three well
known and representative HSP blazars: MKN 421, MKN
501, and PKS 2155−3304, and one LSP, 3C279. The solid
lines represent the radio to infrared and infrared to X-ray
slope limits used in our selection criteria which are highly
effective in differentiating HSP- from LSP-like SEDs.
It is important to stress that one of the main goals of this
paper is to test the potential of our selection method, not
just to assemble the largest possible sample of HSP blazars.
We realise that we are far from being able to select all HSP
objects present in the ALLWISE catalogue, mainly due to
two reasons: one is that in order to be complete, we would
need deep X-ray coverage for the whole sky. Unfortunately,
the available catalogues that are deep enough for our pur-
poses (SWIFT, XMM, Chandra) all have very limited sky
coverage (≈10-15%). So, we lose many faint objects with X-
ray fluxes below the shallow sensitivity limits of the ROSAT
all sky survey. The second main reason is that the IR colour-
colour selection demands the sources to be detected in the
3.4µm, 4.6µm, and 12.0µm WISE channels, a requirement
that is less and less fulfilled by faint sources, especially in
the WISE longer wavelength channels.
In fact, even with the selection based on the Sedentary
IR colours, 46 HSPs from this survey still remain unselected
(about 30% of the sample). Of these, 36 were left out due to
bad photometry snr < 2.0 (from which 6 were not detected
in any of the WISE channels), and 10 were not selected
because they fail to pass the slope criteria requirements.
Massaro et al. (2013) report about the selection of a
sample of BL Lacs candidate for TeV observations based
on the WISE catalogue of infrared sources. Similarly to our
approach these authors searched for blazar candidates in
a portion of the colour - colour plane that is wider than
the original WISE blazar strip of Massaro et al. (2012) but
accept only X-ray counterparts that are strong enough to
be listed in the ROSAT Bright Source Catalogue.
2.1. Deriving the synchrotron peak frequency and classifying
the sources
To make sure that all sources in our sample are HSPs we
built the radio to γ-ray SED of each object using the ASDC
on-line SED builder tool3, which gives access to multi-
frequency flux measurements from a large number of cat-
alogues and databases. We determined νpeak by fitting a
third degree polynomial function to the data that can be
associated to synchrotron emission. Adding the giant el-
liptical template to the SED (using tools available in the
ASDC on-line SED builder tool) we could check whenever
the IR and optical data were due to the host galaxy, ex-
cluding them from the fit in case of contamination. When
available, XRT and UVOT data (obtained from the SWIFT
public archive) were added to the SEDs, to better charac-
terise the νpeak and ν fν values. In almost all cases the
available data were sufficient for a good determination of
νpeak. As an example, Fig. 2 shows the spectral energy dis-
tribution of MKN 501 (1WHSP J165352.2+394536), illus-
trating how νpeak and νpeakFνpeak are determined through
a third degree polynomial fit (red solid line) to the data
associated to the synchrotron emission. The large variabil-
ity, a defining feature of blazars, clearly plays an important
role in the determination of SED parameters. In the spe-
cific case of MKN 501, both νpeak and νpeakFνpeak change
significantly, illustrating the uncertainties that are intrinsic
to these measurements. Our polynomial fits are applied to
all available data and therefore the parameter estimations
reflect the average value of all the flux measurements in the
database, smoothing out the effect of variability.
Sources can be classified as HSPs only if they have
νpeak > 10
15 Hz. During our detailed visual inspection
work, a number of candidates (about 365) were removed
from the final sample for a variety of reasons: nearly 27%
of them had not enough data to allow us to estimate νpeak,
about 33% were removed because they were either identified
with known FSRQs (and therefore very likely LSPs) or the
fit showed νpeak−obs < 10
15 Hz, and a few cases (about 6%)
were radio extended and therefore likely misaligned jets.
Another reason for removing sources was source confusion
and the corresponding mismatch of the radio/optical/X-ray
positions, especially for faint objects having larger error
boxes associated with the radio (SUMSS) and X-ray co-
ordinates. After analysing all the 1347 SEDs case by case,
the selection criteria listed above gave a clean sub-sample of
850 confirmed HSP blazars or blazar candidates. Therefore,
considering that many of the uncertain cases could well
turn out to be HSPs, our automatic search method (based
on WISE colours and SED slopes) may reach ≈ 63% effi-
ciency.
The above results give us confidence that the major-
ity of our candidates (≈80%) are indeed genuine HSPs but
also tell us that we should expect contamination by spu-
rious sources or LSP FSRQs that appear as HSPs, since
the emission from the blue bump sometimes mimics syn-
chrotron emission and alters the determination of νpeak, as
illustrated in Fig. 4. In fact, considering the latest Sloan
Digital Sky Survey4 (SDSS) data releases DR10-DR12, 32
previous candidates now have an available spectrum and
7 have been removed from the 1WHSP sample since they
3 http://tools.asdc.asi.it/SED
4 http://www.sdss.org/
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Fig. 4. Radio to X-ray SED of 1WHSP153254.8+322250.
The green points represent the contribution from the host
galaxy assuming a giant elliptical, the blue points are the
expectations of a standard QSO accretion (blue bump)
rescaled to match the optical points. The red line is an
assumption about the non-thermal emission based on the
radio, IR and X-ray data, which could be contaminated by
the blue bump.
Fig. 5. Optical spectra (taken from SDSS-DR12) of
1WHSP153254.8+322250, an object showing broad lines
and a possible strong dilution by a non-thermal component
in its SED (see Fig. 4)
presented blue bump features. On average there may be
around 21% contamination of our 416 candidates, translat-
ing into ≈10% contamination of the whole 1WHSP sample.
Finally, we should find more examples of the so far elu-
sive FSRQ/BL Lac transition HSP blazars (Fig. 5) where
the underlining broad lines are not completely swamped
by non-thermal emission from the jet, as predicted by
Giommi et al. (2012a) and Giommi et al. (2013).
3. The catalogue
3.1. List of HSP blazars and candidates
The procedure described in Sect. 2, based on the latest ver-
sion of the WISE catalogue (ALLWISE), led to the selec-
tion of 850 sources. However, our first attempt in develop-
ing an efficient selection scheme made use of the previous
WISE All-Sky Survey catalogue5. We found that 99 con-
firmed HSPs that were present in the 1st selection are not
present in the 2nd, largely because they have W3 snr < 2.0
in the latest version of the WISE catalogue. These have
been added to other known HSP sources that were not se-
lected by our scheme but are included in existing catalogues
of blazars.
To increase the completeness of our sample we added
142 extra HSPs to the 850 sources selected in Sect. 2.
The extra objects are composed by 406 Sedentary sources
(SHSP) that were not selected because they do not meet
the W3 snr > 2.0 requirement despite their presence in the
WISE catalogue, the 99 confirmed HSPs selected during a
first selection as explained above, and 3 confirmed HSP-
TeV emitters (see section 4.5). The final catalogue of HSP
blazars and blazar candidates includes 992 sources and is
presented in Table 2.
The table gives the position taken from the WISE cat-
alogue in column (1), a flag indicating the presence of the
object in BZCAT in column (2), log(νpeak−obs) and the log-
arithm of the flux density at the peak (in erg/cm2/s) in
columns (3) and (4). If the redshift is available, it is given
in column (5). The gamma-ray counterpart in the Fermi-
LAT catalogues (1FGL, 2FGL, 3FGL) is given in column
(6) and in column (7) the photon index Γ corresponding to
the energy range 0.1GeV< E <100GeV is given. Column
(8) specifies if the source is a confirmed or a candidate
HSP. Within the confirmed HSP we distinguish between
those that were selected from the SWCD and those added
from the Sedentary survey or in the TeVCat but not se-
lected by the WISE colours. The HSPs that are flagged as
extended sources in the WISE catalogue are marked accord-
ingly. Finally, column (9) specifies if the source is already
detected in the TeV band, and column (10) gives a figure
of merit (FOM) for a possible TeV detection (for details on
how the FOM is defined, see section 4.5).
In total, the 1WHSP catalogue contains 992 entries,
of which 425 sources are already known blazars (included
in the BZCAT catalogue of Massaro et al. (2011a), in the
Milliquas7 list or flagged as confirmed BL Lacs in NED);
151 are new spectroscopically confirmed HSP blazars based
on SDSS or other on-line data, and 416 objects show a
blazar-like SED but for which no optical spectrum is avail-
able yet. The optical identification of these HSP candidates
will likely result in a considerable number of sources to be
added to blazar catalogues.
3.2. Lower limits on redshifts
In many cases BL Lac spectra are completely feature-
less. This can be explained by a scenario where any
emission line or host galaxy light is completely swamped
by the non-thermal jet component (e.g. Giommi et al.
2012a). Following the work of Landt et al. (2002) and
Piranomonte et al. (2007), we assume a giant elliptical host
galaxy to be present in every blazar that would leave no
imprint on the optical band if the total observed flux fobs
5 In this case, the colour domain explored was delimited by
the corners (c4.6−12,c3.4−4.6): (1.42,0.44) (2.05,0.28) (3.81,1.17)
(3.29,1.67)
6 Of the 46 HSPs that were missed by the selection scheme, 6
lacked detection in all the WISE channels
7 quasars.org/milliquas.htm
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exceeds the galaxy flux fell by at least a factor of 10.
Therefore, a lack of redshift allows us to set a lower limit
based on the apparent magnitude m in the optical band.
Typically, the mean absolute R-magnitude of a giant
elliptical host galaxy within z < 0.6 is 〈MR〉BLLacs = −22.9
(Sbarufatti et al. 2005a). The distance modulus is given by
(m−M) = 5log(dL)+25+kν,z, where dL is the luminosity
distance (in Mpc) and kν,z is the K-correction, which is
written as:
k(ν,z) = −2.5log
(
ν(1 + z)Lν(1+z)
νLν
)
(4)
The K term depends on the spectral shape of the source
Lν ; in this case we used the elliptical galaxy template
of Mannucci et al. (2001). In particular the R-band was
chosen as the reference band, therefore in eq. 4 we have
L(ν) = L(νR). The value of Lν(1+z) is determined from the
host galaxy template and written as a function of z accord-
ing to ν = νR(1 + z). Since the template is only defined in
the range 14.13 < log(ν) < 14.91, we can reach zll ≃ 0.7 at
maximum.
Considering only the cases where the optical spectra
show no features and applying the minimum criterion that
would generate such featureless profile, that is fobs > 10×
fell we rewrite the distance modulus as eq. 5. Together with
the luminosity distance dL(z) we define a relation to be
solved numerically for each z, allowing us to calculate the
zlower−limit corresponding to the observed mR.
mR−〈MR〉BLLacs = 5log(dL(zll))−2.5 log(10)+25+k(ν,z).(5)
The mR were retrieved from USNO-B1.0 and from
ESO online Digitalised Sky Survey according to availabil-
ity, making use of the joint interface with the Data Explorer
tool8 that allows one to match radio-optical counterparts.
We also used lower limits to the redshift for the sources in-
cluded in the Shaw et al. (2013b), Sbarufatti et al. (2005b)
and Pita et al. (2014) catalogues. In the end, a total of 119
HSPs were assigned a lower limit on their redshift, reaching
values as high as zll = 0.85.
To illustrate the method, we consider the case of
mR=14.0 and 〈MR〉BLLacs=-22.9, for which we derive
zll=0.13. Taking into account that the absolute magnitude
of elliptical galaxies MR within z < 0.6 span the range
−21.5 < MR < −23.8 (Sbarufatti et al. 2005a), the red-
shift lower limits for both extremes (faintest and brightest)
are zll = 0.077 and zll = 0.19, respectively. Our calcu-
lations, which are based on the assumption that MR =
〈MR〉BLLacs, in general produces conservative values. For
example, in the case of BZBJ0033-1921 (1WHSPJ003334.3-
192132) with mR=16.6 the lower limit calculated by our
method gives zll=0.32 whereas the spectroscopy method
of Pita et al. (2014) gives zll = 0.506; the same happens
for other zll spectroscopically determined by Shaw et al.
(2013b).
3.3. The Selection Efficiency for HSP TeV detected sources
At the time of writing, the list of sources detected
in the TeV band includes 155 objects9 and is rapidly
8 http://tools.asdc.asi.it
9 http://tevcat.uchicago.edu
growing thanks to the increasing sensitivity provided by
the implementation of stereoscopic arrays of Imaging
Atmospheric Cherenkov Telescopes (IACTs) like HESS,
VERITAS and MAGIC-II, which are flux limited to ≈
1 − 3 × 10−13 erg/cm2/s at 1 TeV, considering 50h of ex-
posure (Rieger et al. 2013). About one third (50) of the
known TeV sources are located outside the Galactic plane
(|b| >20◦), like our sample of HSP blazars. These include 4
low/intermediate synchrotron peaked (LSP/ISP) blazars,
2 pulsar wind nebula, 1 superbubble, 2 starburst galax-
ies, 2 radio galaxies, and 3 FSRQs. Of the remaining 36
TeV sources, all classified as HSPs, 33 were included in
the 1WHSP sample directly by our selection scheme, which
translates into an ≈ 91% selection efficiency of HSP-TeV
sources at |b| >20◦. This is a considerable improvement
compared to the Sedentary survey, which includes only 13
TeV detected sources. The 3 TeV detected blazars that our
selection criteria missed (BZBJ0303-2407, BZBJ1217+3007
and BZBJ1427+2348) have SEDs with νpeak ∼ 10
15 Hz,
that is borderline between an ISP and HSP classifica-
tion, which in these particular cases is strongly affected by
flux variability. These three sources were included in the
1WHSP catalogue since their mean SEDs (smoothing the
variability along time) are characterised by νpeak ≥ 10
15
Hz, and therefore they are likely to be HSPs with an IR
counterpart seen by WISE.
4. Discussion
4.1. The synchrotron νpeak distribution
Figure 6 displays in magenta the distribution of the ob-
served values of νpeak for our 1WHSP sample. The peak
of this distribution is near 1015.5 Hz, reflecting the cut im-
posed by our selection criteria, and likely some incomplete-
ness near the limit of 1015.0 Hz. In the SED of a very small
percentage of objects, the X-ray measurements were not
sufficient to determine νpeak because the X-ray flux was still
increasing in ν vs. νfν space at ν ≈ 2× 10
18 Hz. For these
rare cases, and for those for which only νpeak lower limits
could be calculated, we plot the distribution as a dashed
line. For comparison, Fig. 6 shows the νpeak distribution
for the Sedentary BL Lacs (in blue), which instead shows
a maximum at ≈ 1016.9Hz, consistent with the fact that
the Sedentary survey focused on the most extreme HSPs.
In both surveys the maximum observed values of νpeak are
at ≈ 2− 3× 1018 Hz.
There are a few extreme cases where νpeak−rest (νpeak
in the rest frame of the blazar) is larger than 1018 Hz. One
example of a well defined SED (where the X-ray peak is
covered by SWIFT’s XRT and BAT instruments) is that
of WISEJ102212.62+512400.5 at z=0.14 with νpeak−rest ∼
2×1018 Hz. Given the many sources with unknown redshift,
νpeak−rest might reach even larger values.
The largest observed values of νpeak−rest set strong con-
straints on the maximum energy at which electrons can be
accelerated in blazar jets. Assuming a standard SSC model,
a magnetic field of B = 0.1 Gauss, and a Doppler factor =
10, a maximum value of νpeak−rest of 5 ×10
18 Hz translates
into a Lorentz factor of ∼ 106.
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Fig. 6. The distribution of the observed synchrotron peak
energy in the full sample of 1WHSP blazars (magenta) and
in the Sedentary survey (blue).
4.2. The redshift distribution and the blazar sequence
Our 1WHSP sample includes 576 confirmed blazars, 337
of which (∼ 58%) have reliable redshift measurements,
covering the 0.03 – 0.77 range. 197 (∼ 34%) have in-
stead featureless optical spectra, therefore no redshift de-
termination, and another 42 sources have redshift measure-
ment flagged as uncertain in the literature. For 114 sources
with no redshift it was possible to assign zll as discussed
in sec. 3.2, and for another 12 we could only assign up-
per limits based on Shaw et al. (2013b), Pita et al. (2014),
Furniss et al. (2013), Danforth et al. (2010), Shaw et al.
(2013a), Masetti et al. (2013) and Sbarufatti et al. (2005c).
There still remains 71 objects (12% of the confirmed HSPs)
for which no z nor zll could be estimated.
Most of the redshift values come from BZCAT
(Massaro et al. 2009), from the recent optical spec-
troscopy work of Shaw et al. (2013b), Masetti et al. (2013),
Pita et al. (2014), from the SDSS Data Release 12, and
from NED. Even though most of the previously identified
HSPs showed BL Lac-like spectra, reliable redshift mea-
surements are available when absorption features and/or
the Ca H&K break are visible. In some cases, previous
observing campaigns were designed to detect galaxy ab-
sorption/emission features (e.g. Sbarufatti et al. 2005b);
Whenever possible, we incorporated these redshift measure-
ments in our database.
Figure 7 shows the redshift distribution for our HSP
sample, which has 〈z〉 = 0.28 and σ = 0.14, similar to that
reported for BZCAT edition 5.0.0 (〈z〉 ≃ 0.30) for the sub-
sample of BL Lacs with νpeak> 10
15 Hz but lower than the
value of 〈z〉 ≃ 0.36 observed in the subsample of BL Lacs
with νpeak< 10
15 Hz in BZCAT5(Massaro et al. 2011a).
Figure 7 includes also the distribution of lower limits (see
section 3.2), which is clearly shifted to larger redshift values
than the observed ones. A Kolmogorov-Smirnov test gives
a probability of 6 × 10−30 that the two distributions come
from the same parent distribution. This implies, with very
high confidence, that the objects with featureless optical
spectra must be on average at larger distances compared
to the sources with measured redshifts, in full agreement
with the predictions of the simplified view of blazars put
forward by Giommi et al. (2012a, 2013).
It is worth recalling that the large νpeak values of HSPs
translate into relatively high non-thermal jet components
at IR and optical wavelengths, which might swamp any ac-
Fig. 7. The redshift distribution for the subsample of HSP
blazars for which a redshift is known, including uncertain
values and lower limits (see text for details).
cretion disk or host galaxy emission, making the redshift
determination very difficult or even impossible. Therefore,
the redshift distribution from such a population is often in-
complete. Said otherwise, high power – high νpeak blazars
are very hard to identify because they tend to show fea-
tureless optical spectra and the consequent lack of redshift
hampers any estimation of the emitted power. This is be-
cause when both radio power and νpeak are large, the dilu-
tion by the non-thermal continuum becomes extreme and
all optical features are washed away (e.g., Giommi et al.
2012a; Padovani et al. 2012a).
Padovani et al. (2012b) have shown that the claim of the
existence of a blazar sequence, that is of a negative correla-
tion between bolometric luminosity and νpeak, might have
also been based on this effect, which could have led to an
artificial lack of sources in the high power – high νpeak re-
gion (see their Fig. 6). Our new sample of HSP blazars
provides further strong support to this idea. In order to
compare the bolometric luminosity, Lbol = νLνS + νLνIC ,
of our sources with that of other blazars, we have taken Lbol
to be 1.5νLνS (Giommi et al. 2012b). This correction had
to be applied since we lack high energy data and cannot
determine properly the IC peak for our SEDs.
As shown in Fig. 8, the new HSP sample adds many
sources populating the region with high Lbol and high νpeak.
Sources with lower limits on their redshift (calculated or
taken from Shaw et al. 2013b) are shown with upward ar-
rows.
Those objects likely populate the upper right quad-
rant of the plot where high luminosity HSPs simi-
lar to the four sources discovered by Padovani et al.
(2012b) are located. As examples we mention the sources
1WHSPJ142238.8+580155 with z=0.702 (Kotilainen et al.
2005), PG1553+113 (1WHSPJ155543.0+111124) with
z > 0.433 (Danforth et al. 2010), and PKS1424+240
(1WHSPJ142700.4+234800), which is currently one of the
TeV detected source with the largest redshift limit z
> 0.6035 (Furniss et al. 2013). These high redshift HSP
BLLacs, all characterised by Lbol ≥ 10
46.5 erg/s, are some-
times referred to as High Power HSPs. Using detailed sim-
ulations, Giommi et al. (2012a) have predicted the redshift
distribution of BL Lacs without redshift, which peaks at
z ≈ 1.5 and reaches z = 3. Assuming that one of our most
luminous sources (1WHSP J151747.5+652523) were actu-
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Fig. 8. Bolometric luminosity vs. νpeak for our sample (ma-
genta empty circles) compared with the sample reported by
Giommi et al. (2012b) (blue open and filled symbols) and
the high-power HSP from Padovani et al. (2012b) (red filled
circles). Sources with only lower limits for the redshift are
plotted as upward arrows, while sources with lower limits
for νpeak are shown as right pointing arrows.
ally at such redshift, it would have Lbol ∼ 10
48, and there-
fore would be placed in the upper right corner, which would
be forbidden in the blazar sequence scenario. This could
happen for any of the sources with associated lower lim-
its on redshift, since all of them have confirmed featureless
spectra and could be at large distance.
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Fig. 9. Spectral energy distribution of 1WHSPJ150340.67-
154113.0 = 5BZB J1503-1541, an HSP blazar with no
known redshift that is detected by Fermi-LAT in the high-
est energy channels.
Figure 9 shows a candidate high power HSP (1WHSPJ
150340.6-154113 = 5BZB J1503-1541) which is a confirmed
GeV source showing hard flux density up to the highest
energy Fermi channels (therefore an extreme object) and
has no known redshift, since the spectra is completely fea-
tureless. This kind of source could turn out to be a bright
and extreme HSP, and probably could be detected in the
lower-energy 50-200GeV range by CTA (see sec. 4.5) given
that the EBL absorption is not so severe for this energy
range.
4.3. The infrared LogN-LogS of HSP blazars
The 1WHSP blazar sample has been assembled by means of
an initial IR colour selection of the high Galactic latitude
sources listed in the ALLWISE catalogue, which reduced
the sample of potential blazars to about 4.8 million objects.
This preliminary selection was followed by multi-frequency
restrictions and visual inspection to ensure that the SED
of all the selected objects is typical of HSP blazars, reduc-
ing the sample by more than three orders of magnitude.
Additional sources were incorporated, just as described in
Sec. 2 and 3.1, with the restriction that all of them should
be IR detected by WISE in the 4.6µm channel. Therefore,
the final list containing 992 sources is flux limited in the IR
band, since all the sources must be in the ALLWISE cata-
logue; however, its level of completeness varies and can be
quite poor at low infra-red fluxes where the WISE colours
are often not available due to the different sensitivity limits
in the three WISE channels.
For the purpose of estimating the IR LogN-LogS we con-
sider the 4.6 µmWISE channel (W2) and the subsample of
sources that are included in the RASS X-ray survey, which
covers the entire sky albeit with sensitivity that strongly de-
pends on ecliptic latitude. To estimate the IR LogN-LogS
of HSP blazars it is necessary to determine the so-called sky
coverage, that is the area of sky where the sources could be
found for any given IR flux density (SW2). Since we require
that the sources must be included in the RASS X-ray sur-
vey, the area useful at any SW2 is the part of the sky where
the RASS sensitivity is better than the flux flimit(1keV ),
corresponding to SW2, that is
α4.6µm−1keV =
log(SW2/flimit(1keV ))
log(ν1keV /νW2)
= 1.1 (6)
see condition 2 in Section 2
In practice, we have chosen six flux density values for
SW2 (see Table 1) and for each of these we calculated
the corresponding X-ray flux density limits flimit(1keV ).
Then we determined the area of the sky covered by RASS
(ARASS) with sensitivity better than flimit(1keV ) and the
corresponding number of HSPs per square degree N(>SW2).
The integral LogN-LogS plot (Fig. 10) displays a lin-
ear trend with slope 1.5, the ”Euclidean slope”, up to
<
∼ 5× 10
−3 Jy. The LogN-LogS flattens at lower flux den-
sities reflecting the onset of severe incompleteness at faint
fluxes.
Table 1. Parameters for calculating the IR LogN - Log S.
SW2 flimit(1keV ) ARASS Nsources N(>SW2)
[mJy] [µJy] [deg2] 10−3[deg−2]
9.0 1.059 27098 9 0.33
5.0 0.589 27054 21 0.77
2.0 0.235 26276 74 2.81
1.0 0.117 22796 182 7.98
0.5 0.059 10175 221 21.7
0.3 0.035 4255 149 30.5
0.2 0.023 1578 76 48.1
If we assume that, after correcting for incompleteness,
the Euclidean slope can be extrapolated down to S4.6µm ∼
10−4 Jy, the expected density of HSP blazars is ≈ 0.2
deg−2, corresponding to a total of ≈ 8,000 objects in the
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Fig. 10. The IR (4.6 µm) integral LogN-LogS distribu-
tion of HSP blazars. The dotted line, corresponding to
N(> S) ∝ S−1.5, represents the expected distribution of a
population of sources with constant density in an Euclidean
universe. The flattening of the measurements compared to
the straight line is, at least partly, due to sample incom-
pleteness near the flux limit.
sky that may be within the detection capabilities of next
generation of VHE detectors. The IR LogN-LogS for HSP
blazars, combined with the distribution of νpeak shown in
Fig. 6, can be used to estimate the contribution of such
sources to the cosmic X-ray Background (CXB) light, es-
pecially because the integrated flux of blazars may produce
a considerable fraction of it, as shown by Giommi et al.
(2006). Moreover, HSPs are the dominant extragalactic
sources of TeV photons, and a LogN-LogS may provide a
way to estimate the intensity of a putative TeV background.
4.4. The γ-ray spectral index vs νpeak
Abdo et al. (2010) showed that the γ-ray spectral index of
blazars is correlated with νpeak, which they estimated using
an approximate method based on radio, optical and X-ray
flux density ratios.
To test this dependence using our sample of HSP blazars
we plot in Fig. 11 the average values of the γ-ray spec-
tral index in four bins of νpeak as a function of νpeak.
A clear correlation is present confirming the finding of
Abdo et al. (2010), and that there is a hardening of the
SED slope between 100MeV-100GeV with increasing νpeak
values. Therefore, the most extreme HSPs might be asso-
ciated with brighter (in situ) TeV sources. In fact, redshift
becomes one of the key parameters to be taken into ac-
count, since TeV absorption due to interaction with the
Extragalactic Background Light (EBL) can significantly
shape the SED in the VHE band. An estimate of the TeV-
flux based on parameters derived from the SED (like: νSCpeak,
νICpeak, and its respective νfν values) is not simple and could
be explored in future work.
Fig. 11. The average Fermi-LAT γ-ray photon spectral in-
dex of all HSPs in our sample detected by Fermi-LAT,
binned in four intervals of log(νpeak), is plotted as a function
of log(νpeak). The best fit line corresponds to ΓFermi−LAT
= -0.051 Log(νpeak) + 2.67
4.5. The TeV band
Figure 12 shows that the νpeak distribution of the 1WHSP
subsample of TeV detected sources (bottom panel) spans
the entire range (1015 − >∼ 10
18 Hz) covered by still unde-
tected 1WHSPs (top panel). This implies that all objects
in our list could be detected at TeV energies, given that
enough sensitivity is achieved. In addition, we note that a
few ISP blazars (1014 Hz < νpeak< 10
15Hz) have been de-
tected by Cherenkov telescopes, extending the above con-
clusion to lower synchrotron peak energies.
Figure 13 gives the distribution of the synchrotron
peak fluxes, νpeakFνpeak , of the 1WHSP blazars that have
been detected in the TeV band (bottom panel) and of
those that are still undetected (top panel). For each bin in
νpeakFνpeak , we have calculated the percentage of 1WHSP
sources that are already TeV detected. From this it is clear
that the TeV detected sources so far are the brightest ob-
jects. Note that the peak flux of the undetected blazars in
many cases is just below that of the detected ones, and
is never more than about a factor ten fainter than the
faintest detected object. In Fig. 13 the central dashed line
at Log(νpeakfνpeak) = −11.3 corresponds to the detectabil-
ity limit of present IACTs. Since CTA will reach one order
of magnitude lower sensitivity, it may be possible to de-
tect HSP sources one order of magnitude fainter down to
Log(νpeakfνpeak) = −12.3, corresponding to the left dashed
line.
Given that variability of one order of magnitude or even
larger is often observed in the X-ray and TeV bands, most
of the HSP blazars in our sample (with the exception of
those at very high redshift) may be detectable during flaring
episodes by the present generation of Cherenkov telescopes,
and certainly by the future CTA, as shown in Fig. 14. There
we present the SED of 1WHSP J172504.3+115215 and com-
pare the sensitivities of Fermi-LAT (for a four year expo-
sure) and CTA (for a 50 hour exposure (Bernlo¨hr et al.
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Fig. 12. The distribution of synchrotron peak frequencies
for the 1WHSP sources that are still undetected in the TeV
band (top panel) and those already detected (bottom panel)
by Cherenkov telescopes.
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Fig. 13. The distribution of synchrotron peak fluxes for
the 1WHSP sources that have been detected so far (bot-
tom panel) and that are still undetected in the TeV band
(top panel). For each bin in νpeakFνpeak we report the per-
centage of 1WHSP sources that are already TeV detected.
Central and left dashed lines correspond respectively to the
detectability limit of present Cherenkov Telescopes and ap-
proximately to the future CTA.
2013)), which are approximately equivalent at the energy
of 50 GeV.
Scaling down the SED (red solid line in Fig. 14) by
one order of magnitude we obtain the grey line, so that
the γ-ray flux approaches the Fermi-LAT sensitivity limit.
Despite that, such a faint HSP may be seen by CTA in the
lower-energy channels since the mean γ-ray spectral index
for the 1WHSP sources is given by 〈Γ〉 = 1.85 ± 0.01 .
Therefore, on average, HSPs are characterised by hard γ-
ray spectral index, favouring detectability by CTA in the
0.5-1TeV energy range.
The lower energy threshold of Cherenkov telescopes is
decreasing significantly, enlarging their reach to larger red-
shifts, so we conclude that probably most of our HSPs are
good targets for near future VHE observatories.
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Fig. 14. SED 1WHSPJ172504.3+115215. Sensitivities
from Fermi-LAT four year exposure represented by the blue
line and CTA with 50h exposure represented by the blue
dashed line, which are equivalent to each other at ≈50 GeV.
To provide a quantitative measure of potential de-
tectability by TeV instruments we introduce a Figure Of
Merit (FOM), defined as the ratio between the synchrotron
peak flux νpeakFνpeak of a given source and that of the
faintest blazar in our sample that has already been detected
in the TeV band. This FOM is reported in Table 2 for all
sources of our sample and gives an objective way of as-
sessing the likelihood that a given HSP may be detectable
as a TeV source. A total of 112 sources have FOM≥1.0,
meaning that their synchrotron peak flux are as bright as
the faintest HSP already detected as TeV sources. Note
that within the entire 1WHSP sample there are 36 TeV de-
tected sources up to now, which leaves 76 (high FOM) po-
tential TeV sources that may be detectable by the present
generation of detectors. This is consistent with the results
of Padovani & Giommi (2015), who, by means of detailed
simulations, have predicted that ≥ 100 new blazars can be
detected now by current IACTs.
4.6. 1WHSP objects as possible neutrino sources
Recently Padovani & Resconi (2014) have suggested a
possible association between HBL BL Lacs and seven
neutrino events reported by the IceCube collaboration
(Aartsen et al. 2014) based on joint positional and en-
ergetic diagnostics. Namely, Padovani & Resconi (2014)
looked for sources in available large area high-energy γ-ray
catalogues within the error circles of the IceCube events
and then compared the SEDs of these sources with the en-
ergy and flux of the corresponding neutrino. We stress that
all HBL BL Lacs in their list of most probable counter-
parts (their Tab. 4) are 1WHSP sources with FOM ≥ 1.2.
This vindicates the use of a selection on synchrotron peak
and flux to identify present or potential high-energy (TeV
or even larger) emitters and opens up the possibility that
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our sources might bridge the gap between “classical” and
neutrino astronomy.
5. Conclusions
Using the ALLWISE infrared catalogue of sources combined
to multi-frequency data we have assembled the largest sam-
ple of HSP blazars. This was done for three main reasons:
– estimate the surface density of HSP blazars down to
relatively faint infrared fluxes;
– study the multi-frequency properties of HSP blazars;
– build a large catalogue of potential targets for the
present and future generations of Cherenkov telescopes.
The initial selection of the sample (similarly to
Massaro et al. (2013)) was done in the WISE (W2-W3 vs
W1-W2) colour-colour space taking sources in the area
that encompass all the Sedentary HSPs included in the
ALLWISE catalogue and detected with snr ≥2.0. Placing
all the 1WHSP sources of our sample in the colour-colour
diagram (Fig. 15) gives an overview of their distribution
within the SWCD, highlighting the cases having confirmed
γ-ray counterparts in 1/2/3FGL catalogues.
Fig. 15. The ALLWISE colour-colour diagram, with
1WHSP sources (magenta) highlighting the ones having a
γ-ray counterpart (blue cross), and the SWCD delimited
by the dashed lines.
Some examples of the so far elusive FSRQ/BL Lac tran-
sition HSP blazars (where the broad lines are not com-
pletely swamped by non-thermal emission from the jet) pre-
dicted by Giommi et al. (2012a) and Giommi et al. (2013)
may have been found.
The sample of HSP blazars and blazar candidates pre-
sented here contains 992 objects but it is not statistically
complete, in the sense that not all sources above the WISE
flux limit are included. Our IR LogN-LogS results give a
surface density of ∼ 0.2 HSP blazars per square degree near
the WISE 4.6µm flux limit, implying that the total number
of HSP sources in the entire sky above the WISE flux limit
should be of the order of a few thousands.
In table 2 we highlight 76 promising TeV candi-
dates with FOM ≥ 1.0 not yet TeV detected. Those
should be within reach of present-generation detectors since
their synchrotron peak fluxes are as large as those of
the faintest TeV-HSP already detected. Moreover, some
of 1WHSP sources with FOM > 1.2 were reported
(Padovani & Resconi 2014) as possible extragalactic coun-
terparts for the very high energy neutrinos observed by
IceCube.
We called our catalogue 1WHSP, where W stands for
WISE, HSP stands for High Synchrotron Peaked blazars,
and the prefix 1 is used since we intend to release updated
lists in the future. These will be labelled with progressive
numbers and will benefit from additional X-ray and op-
tical data as it becomes available, and will include many
new objects, mostly because we will base the selection only
on radio-infrared-X-ray flux ratios relaxing the requirement
that the candidates must be detected in all three WISE
bands.
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Table 2. 1WHSP sample. The column Type indicates if the source is a spectroscopically confirmed HSP (0 for previously
known blazar, 0+ for newly identified blazar), a candidate HSP (1), a complementary source from the Sedentary survey (2), if
it is classified as extended by WISE (3), and complementary source from TeVCat (4). The column Fermi-LAT shows the γ-ray
counterpart in the FERMI catalogs and their respective photon index Γ measured for the energy band 0.1GeV< E <100GeV.
The columns Bz and TeV show if the source is part of those catalogs. The column FOM represents the likelihood of detection
in the TeV band (see section 4.5). The lower limit on log(νpeak) is due to lack of data in higher energies. Upper/Lower limits
on the redshift are taken from Shaw et al. (2013b) (a), Pita et al. (2014) (b), Furniss et al. (2013) (c), Danforth et al. (2010)
(d), Shaw et al. (2013a) (e), Masetti et al. (2013) (f), Sbarufatti et al. (2005c) (g), or calculated by us (see Section 3.2) using
the observed mr that is given in lower case. Entries marked with an asterisk are uncertain. The full catalog is available at
www.asdc.asi.it/1whsp containing complementary information and a direct link to the SED building tool where
the multifrequency spectra for each source can be quickly visualised.
1WHSPJ Bz Log(νp) Log(νf(νp)) z Fermi-LAT Γ Type TeV FOM
000116.3+293534 - >17 >-12.8 0 - - 1 - 0.03
000132.7-415525 - 15.8 -11.7 0 2FGL J0001.7-4159 2.1±0.19 1 - 0.40
000213.7-103816 - 16.6 -13.1 0 - - 1 - 0.02
000319.5-524727 - 15.4∗ -12.4∗ 0 3FGL J0003.2-5246 1.9±0.17 1 - 0.08
000513.7-261438 - 15.4 -12.6 0 - - 1 - 0.05
000835.3-233927 y >17 >-11.8 0.147 2FGL J0008.7-2344 1.6±0.25 3 - 0.31
000949.7-431650 - 15.6 -12 > 0.56(18.6) - - 0
+ - 0.20
001011.7+334851 - 15.2 -12.1 0 - - 1 - 0.16
001253.8-162656 - 15.7 -11.6 0 - - 1 - 0.50
001356.0-185406 y 17.4 -11.3 0.094 3FGL J0013.9-1853 1.9±0.17 0 y 1.00
001411.4-502234 y 17 -11.5 0.01∗ 1FGL J0013.7-5022 2.2±0.22 0 - 0.63
001527.9+353639 y 16.7 -12 > 0.57(18.7) - - 0 - 0.20
001827.7+294730 y 17.1 -11.4 0.1∗ 2FGL J0018.5+2945 1.2±0.28 0 - 0.79
002056.6+221912 - >15 >-12.7 0.327 - - 0+ - 0.04
002200.0-514024 - 15.7 -11.2 0.25 2FGL J0022.3-5141 2.2±0.17 0+ - 1.26
002200.9+000657 y 16.3 -11.8 0.306 - - 0 - 0.31
002209.5-670510 - >17 >-12.5 0 - - 1 - 0.06
002254.9-341347 - 15.3 -12.5 0 - - 1 - 0.06
002635.6-460109 y 16.4 -11.2 0 3FGL J0026.7-4603 2.5±0.18 0 - 1.26
002657.4-090157 - >16 >-12.3 0 - - 1 - 0.10
002743.6+261621 - 16.4 -12.1 0.365 - - 0+ - 0.16
002928.6+205333 - 16.3 -12.3 0 - - 1 - 0.10
003020.4-164712 - 15.6 -11.7 > 0.52(18.3) 3FGL J0030.2-1646 1.6±0.13 0
+ - 0.40
003322.4-203908 - 16.3 -11.6 0.073 - - 0+ - 0.50
003334.3-192132 y 15.7 -11 > 0.506(b) 2FGL J0033.5-1921 1.8±0.05 0 y 2.00
003514.7+151504 y 15.3 -11.4 > 0.64(e) 2FGL J0035.2+1515 1.6±0.11 0 - 0.79
003539.6-181651 - 15.4 -11.9 0.32 - - 0+ - 0.25
003631.6-031326 - >17 >-12.4 0 - - 1 - 0.08
003736.2-230225 - 17.6∗ -12.5∗ 0 - - 1 - 0.06
003908.2-222001 - 16.7 -11.9 0.064 2FGL J0038.7-2215 1.7±0.20 0+ - 0.25
004013.8+405004 y >18.0 -11.3 0 3FGL J0040.3+404 1.1±0.33 0 - 1.00
004208.0+364112 y 16.8 -11.9 > 0.47(17.9) 3FGL J0041.9+3639 2.0±0.21 0 - 0.25
004226.4-380937 - 17.5∗ -12.1∗ 0 - - 1 - 0.16
004334.1-044300 - 16.3 -11.8 > 0.48(18.0) 3FGL J0043.5-0444 1.7±0.23 0
+ - 0.31
004348.6-111606 - 15.7 -11.6 0 3FGL J0043.7-1117 1.6±0.16 1 - 0.50
004519.2+212740 y 15.9 -11.2 0 2FGL J0045.3+2127 1.9±0.09 0 - 1.26
004707.0+124454 - 15.7∗ -12.5∗ 0 - - 1 - 0.06
004755.2+394857 y 16.1 -11.9 0.252 3FGL J0048.0+3950 1.9±0.12 0 - 0.25
004927.8+395003 - 17∗ -12.5∗ 0 - - 1 - 0.06
004929.9-241844 - 16.4∗ -12.4∗ 0 - - 1 - 0.08
004938.8-415137 - 15.8 -11.5 0 3FGL J0049.4-4149 2.2±0.22 1 - 0.63
005015.4-461811 - 16.8 -12.7 0 - - 1 - 0.04
005040.9-254122 - 15.4 -12.2 0.777 - - 0+ - 0.12
005048.5-342850 - 16.2 -12.5 0 - - 1 - 0.06
005116.6-624204 - 15.9 -11.3 > 0.3(f) 2FGL J0051.4-6241 1.7±0.08 0 - 1.00
005235.4-574636 - 16.4∗ -12.2∗ 0 - - 1 - 0.12
005425.4-361131 - >15 >-12.5 0 - - 1 - 0.06
005446.7-245528 - 15.9 -11.2 > 0.12(f) 2FGL J0055.0-2454 1.8±0.17 0 - 1.26
005553.5+121733 - 16.6∗ -12.5∗ 0 - - 1 - 0.06
005620.0-093630 y 15.9 -11.5 0.1 3FGL J0056.3-0935 1.8±0.12 0 - 0.63
005813.7-142929 - 15.4 -12.2 > 0.42(17.5) - - 0
+ - 0.12
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Table 2. continued.
1WHSP J Bz Log(νp) Log(νf(νp)) z Fermi-LAT Γ Type TeV FOM
005816.7+172313 y 16.3 -11.8 0 - - 0 - 0.31
005916.9-015017 - 17.6 -11.6 0 2FGL J0059.2-0151 1.2±0.36 1 - 0.50
010010.7-023451 - 15.6∗ -12.2∗ 0 - - 1 - 0.12
010118.0-065014 - 15.6 -12.4 0 - - 1 - 0.08
010250.9-200158 - 16 -11.7 > 0.38(17.2) - - 0
+ - 0.40
010838.2-402027 - 17.4∗ -12.4∗ 0.142 - - 0+ - 0.08
010956.5-402050 - 16.4 -11.8 0 1FGL J0110.0-4023 1.3±0.32 1 - 0.31
011004.8+414950 y 16.8 -12.1 0.096 - - 0 - 0.16
011049.9-125503 y 17.2 -11.6 0.23 3FGL J0110.9-1254 1.9±0.19 0 - 0.50
011055.9+422500 - 16 -12 0 - - 1 - 0.20
011501.7-340027 y 16.0∗ -12.1∗ 0.48 - - 0 - 0.16
011546.1+251953 y 15.7 -11.7 0.375 2FGL J0115.7+2518 2.0±0.09 0 - 0.40
011555.4-274431 - 16.9 -11.8 0 3FGL J0116.2-2744 2.0±0.17 0+ - 0.31
011637.0-281146 - 17.2 -12.2 > 0.7(19.8) - - 0
+ - 0.12
011746.9-244333 y 16.6 -12.1 0.279 - - 0 - 0.16
011823.2+324325 - 16.2∗ -12.3∗ 0.112 - - 0+ - 0.10
011828.7-511527 - 15.5 -12.2 > 0.44(17.7) - - 0
+ - 0.12
011904.6-145858 - 16.1 -12 > 0.53(18.4) 3FGL J0118.9-1457 1.8±0.16 0
+ - 0.20
012006.3+215920 - 15.1 -12 0 - - 1 - 0.20
012308.6+342048 y 18 -10.8 0.27 2FGL J0122.6+3425 1.5±0.21 0 - 3.16
012338.3-231058 y 17.3 -11.1 0.404 3FGL J0123.7-2312 2.0±0.10 0 - 1.58
012340.3+421017 y >17 >-11.8 0.186 - - 0 - 0.31
012430.5+324946 y >16 >-12 0 - - 0 - 0.20
012443.7-314342 - >16 >-12.1 > 0.6(18.9) - - 0
+ - 0.16
012657.2+330730 y 16.6 -12 0 - - 0 - 0.20
012711.0-015153 y 15 -12.3 0 - - 0 - 0.10
012713.9+032300 - 15.7 -11.7 0 2FGL J0127.2+0324 1.8±0.11 1 - 0.40
012722.1+211442 - 16.3 -12.6 0 - - 1 - 0.05
012750.8-001346 y 15.6 -12.7 0.44 - - 0 - 0.04
013312.1-351916 - >15 >-12.3 0.174 - - 0+ - 0.10
013314.1-435850 - 15.3 -12 0 - - 1 - 0.20
013428.1+263843 - 15.8 -11.5 0 2FGL J0134.4+2636 1.9±0.12 0+ - 0.63
013520.5+062546 - 15.9 -12.2 0 - - 1 - 0.12
013523.6-272813 - 17.6∗ -12.1∗ 0.248 - - 0+ - 0.16
013548.7-201346 - 15.4 -11.9 0.37 - - 0+ - 0.25
013632.5+390559 y 16.1 -10.9 0 2FGL J0136.5+3905 1.7±0.04 0 y 2.51
013803.7-215530 - >17 >-12 0 - - 1 - 0.20
013944.7+243120 - 15.4 -11.7 0 - - 1 - 0.40
014040.8-075849 y 16.6 -12 > 0.49(18.1) - - 0 - 0.20
014347.3-584551 - 17.1 -11 0 2FGL J0143.6-5844 1.7±0.09 1 - 2.00
014558.0+213504 - >17 >-12 0 - - 1 - 0.20
014748.7+203715 - >17 >-12.5 0 - - 1 - 0.06
015044.5-545004 - 15.8 -12.1 0 3FGL J0150.5-5447 2.1±0.23 1 - 0.16
015219.8+364017 - 15.6∗ -12.4∗ 0 - - 1 - 0.08
015239.5+014717 y 15.9 -11.2 0.08 2FGL J0152.6+0148 1.8±0.14 0 y 1.26
015313.1-110627 - 16.1 -12.2 > 0.55(18.6) - - 0
+ - 0.12
015646.0-474417 - 15.2 -12 > 0.29(16.2) 3FGL J0156.9-4742 2.0±0.26 0
+ - 0.20
015657.9-530159 - 17.7 -11 0 2FGL J0157.2-5259 1.7±0.17 1 - 2.00
015700.6-323529 - 16.8 -12.2 0 - - 1 - 0.12
015721.5-215852 - >15 >-12 > 0.7(19.8) - - 0
+ - 0.20
015934.3+104705 y 15.5 -11.6 0.195 2FGL J0159.5+1046 2.2±0.11 0 - 0.50
020106.1+003400 y 17 -11.7 0.298 - - 0 - 0.40
020110.9-434655 - 15.8 -12.4 0 - - 1 - 0.08
020121.7-225925 - 15.6∗ -12.2∗ 0 - - 1 - 0.12
020239.7-313338 - 15.9 -12 0 - - 1 - 0.20
020252.2-022320 - 16.3 -12 0 3FGL J0203.1-0227 2.3±0.17 1 - 0.20
020314.0-323512 - 15.5 -12.4 0 - - 1 - 0.08
020356.0-244454 - 15.6∗ -12.6∗ 0 - - 1 - 0.05
020412.9-333340 y 17.8 -11.5 0.617 - - 0 - 0.63
020430.0-213725 - 15.2 -12.6 0 - - 1 - 0.05
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Table 2. continued.
1WHSP J Bz Log(νp) Log(νf(νp)) z Fermi-LAT Γ Type TeV FOM
020838.1+352312 y 16.1 -12.1 0.318 1FGL J0208.6+3522 1.7±0.32 0 - 0.16
020921.6-522922 y 16.7 -11.1 > 0.163(14.5) 2FGL J0209.5-5229 1.9±0.09 3 - 1.58
021205.7-255758 - >16 >-12 0 - - 1 - 0.20
021216.8-022155 - >18 >-11.6 0 - - 1 - 0.50
021252.8+224452 y 15.4 -11.3 0.459 2FGL J0213.1+2245 2.0±0.11 0 - 1.00
021409.8-473235 - 15.6 -12.4 0 - - 1 - 0.08
021411.7-353733 - 17 -12.1 0 - - 1 - 0.16
021515.2-161738 - 16.8∗ -12.3∗ 0.283 - - 0+ - 0.10
021552.3-402343 - 17.2∗ -12.2∗ 0 - - 0+ - 0.12
021616.6-481626 - 17.3 -12.1 0.168 - - 0+ - 0.16
021632.0+231450 y 16 -11.9 0.288 - - 2 - 0.25
021650.8-663642 - 15.4 -11.6 > 0.33(16.7) 2FGL J0216.9-6630 1.9±0.14 0
+ - 0.50
021729.3-642306 - 15.8 -12.8 0 - - 1 - 0.03
021905.4-172512 y 16.1 -11.6 0.128 2FGL J0219.1-1725 1.9±0.21 0 - 0.50
022006.3-391835 - 15.5 -12.5 0 - - 1 - 0.06
022048.4-084250 y 15.7 -11.9 > 0.43(17.6) - - 0 - 0.25
022314.2-111738 - 15.6 -12 > 0.2(f) 2FGL J0223.0-1118 1.6±0.22 0 - 0.20
022638.8-444122 - 16.5 -11.5 0 2FGL J0226.5-4444 1.6±0.27 1 - 0.63
022657.2+082730 - 15.9 -11.9 0 - - 1 - 0.25
022716.5+020200 y 17.7 -11.3 0.45 2FGL J0227.3+0203 1.9±0.20 0 - 1.00
022855.8-292716 - 15 -12.4 0 - - 1 - 0.08
023224.3+201413 - 15.4 -12.7 0 - - 1 y 0.04
023248.5+201717 y 18.4 -10.9 0.139 3FGL J0232.8+2016 2.0±0.15 0 - 2.51
023444.8-583115 - 17 -12.3 0 - - 1 - 0.10
023536.6-293843 y 16.1 -12.4 > 0.66(19.2) - - 0 - 0.08
023734.0-360328 y 15.9 -11.3 > 0.411 2FGL J0237.5-3603 1.6±0.22 0 - 1.00
023800.6-390504 - 15.4 -12.1 0 2FGL J0238.2-3905 1.7±0.18 1 - 0.16
023832.4-311657 y 16.5 -10.9 0.233 2FGL J0238.6-3117 1.8±0.11 0 - 2.51
024115.4-304140 - 16.4 -11.9 0 - - 0+ - 0.25
024151.3-160333 - 15.8 -12.1 0 - - 1 - 0.16
024302.9+004627 y 16.3 -12.5 0.4 - - 0 - 0.06
024440.2-581954 y 16.8 -11.4 0.26 3FGL J0244.8-5818 1.7±0.14 0 - 0.79
024803.3-033144 - 16.5 -11.7 0.18 - - 0+ - 0.40
025018.9-212939 y 17 -12.1 0.498 - - 0 - 0.16
025037.9+171208 y 16 -11.5 0 2FGL J0250.6+1713 1.8±0.17 0 - 0.63
025056.8-324313 - 15.4 -11.9 0 - - 1 - 0.25
025307.6-332822 - 15.5∗ -12.7∗ 0 - - 1 - 0.04
025347.1-103135 - 17 -12.5 0 - - 1 - 0.06
025426.3+160202 - 15.3 -12.4 0 - - 1 - 0.08
025434.3-454326 - 15 -12.5 0 - - 1 - 0.06
025448.1-125801 - 15.4 -11.9 0 - - 1 - 0.25
025707.8+335730 - 15.8 -12.1 0 - - 1 - 0.16
030036.9-361743 - >15 >-12.5 0 - - 1 - 0.06
030103.7+344101 y 15.7 -12 0.24 - - 0 - 0.20
030246.3-192425 - 15.5 -11.5 0 - - 1 - 0.63
030326.3-240711 y 15.7 -10.7 0.266 2FGL J0303.4-2407 1.9±0.03 4 y 3.98
030330.1+055430 y 15.8 -11.7 0.196 - - 0 - 0.40
030416.3-283218 y 17.7 -11.6 > 0.7(19.8) 2FGL J0304.5-2836 1.6±0.21 2 - 0.50
030433.9-005404 y 15.4 -11.9 0.511 - - 0 - 0.25
030718.6-205158 - 16.2∗ -12.6∗ 0 - - 1 - 0.05
030926.0-395927 - 16.1 -12.3 0 - - 1 - 0.10
031034.6-501631 - 15.9 -11.8 0 2FGL J0310.2-5013 1.7±0.15 1 - 0.31
031103.2-440227 - >16 >-11.6 0 - - 1 - 0.50
031205.3+312115 - 15.5 -12.3 0 - - 1 - 0.10
031421.9-095453 - 17.6∗ -12.1∗ 0 - - 1 - 0.16
031423.9+061956 y 16.3 -11.3 0.62∗ - - 0 - 1.00
031614.3-643731 - 16.2 -11.6 0 2FGL J0316.1-6434 2.0±0.15 1 - 0.50
031614.9-260757 y 16 -11.3 0.443 2FGL J0315.8-2611 1.9±0.14 0 - 1.00
031615.1-224723 - 16.9∗ -12.5∗ 0 - - 1 - 0.06
031633.7-221612 y 16.7 -12.1 0.228 - - 0 - 0.16
031746.6+201106 - 15.6 -12.2 0 - - 1 - 0.12
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1WHSP J Bz Log(νp) Log(νf(νp)) z Fermi-LAT Γ Type TeV FOM
031951.7+184534 y 17.3 -11.3 0.19 2FGL J0319.6+1849 1.6±0.11 0 y 1.00
032038.0+112452 - 16.1 -12.2 0 - - 1 - 0.12
032102.2-040851 - 15.4 -12.3 0 - - 1 - 0.10
032159.9+233611 y 15.7 -11.2 0 2FGL J0322.0+2336 2.1±0.12 0 - 1.26
032214.1-630740 - 15.4 -11.7 0 - - 1 - 0.40
032228.3-504539 - 15.7 -12.5 0 - - 1 - 0.06
032343.6-011146 y 15.1 -11.8 0 2FGL J0323.6-0108 1.5±0.18 0 - 0.31
032350.7+071737 y >17.4 >-11.9 0.31 - - 2 - 0.25
032523.5-563544 - 16.2 -11.5 0.6 2FGL J0325.1-5635 2.2±0.16 0+ - 0.63
032541.0-164616 y 15.6 -11.2 0.291 2FGL J0325.6-1650 2.0±0.16 0 - 1.26
032613.9+022514 y 15.9 -11.3 0.147 2FGL J0326.1+0224 2.1±0.10 0 - 1.00
032647.3-340447 - 15.9 -12 0 - - 1 - 0.20
032852.6-571605 - 16.3 -11.9 0 - - 0+ - 0.25
033612.8-213128 - >15 >-12.3 0 - - 1 - 0.10
033829.2+130215 - 16.2 -11.8 0 2FGL J0338.2+1306 1.5±0.17 0+ - 0.31
033832.0-570448 - >17 >-11.7 0 - - 1 - 0.40
034254.1-370737 - 17.6∗ -11.7∗ 0.2 - - 0+ - 0.40
034323.5-761448 - >15 >-12.2 0 - - 1 - 0.12
034427.3-523557 - 15.6 -12.2 0 - - 1 - 0.12
034923.1-115927 y 17.8 -10.9 0.188 3FGL J0349.2-1158 1.7±0.16 0 y 2.51
035257.4-683117 - 18.2 -11 0.087 3FGL J0353.0-6831 1.6±0.18 0 - 2.00
035305.0-362308 y 17.1 -11.7 0 3FGL J0353.0-3622 1.6±0.18 0 - 0.40
035308.5+825631 y -16.3∗ -11.9∗ 0.0694∗ - - 0+ - 0.25
035532.7-485134 - 15.5 -12.2 0 - - 1 - 0.12
035807.2-545139 - 15.1 -12.6 0 - - 1 - 0.05
035856.1-305447 y 17.5 -11.8 0.65∗ - - 2 - 0.31
040128.7+815311 y 16.7∗ -11.9∗ 0.215 - - 0 - 0.25
040352.3-571942 - 15.6 -12.5 0 - - 1 - 0.06
041112.3-394143 y 16.7 -11.9 > 0.7(19.8) - - 2 - 0.25
041422.6-035017 - 15.3 -12.5 0 - - 1 - 0.06
041458.1-533943 - 16.3 -11.4 0 - - 1 - 0.79
041645.2-552529 - 15.7∗ -12.9∗ 0 - - 1 - 0.03
041652.4+010523 y 16.5 -10.8 0.287 2FGL J0416.8+0105 2.0±0.16 0 y 3.16
041949.3+843835 - 16.2 -12.3 0 - - 1 - 0.10
042026.3-651400 - 15.5 -11.8 0 - - 1 - 0.31
042132.9-062903 y 17 -11.9 0.39 - - 0 - 0.25
042218.3+195054 y 17∗ -11.8∗ 0.516 - - 0 - 0.31
042302.4-522739 - 15.8 -12.7 0 - - 1 - 0.04
042307.9-315958 - 15.7 -12.3 0 - - 1 - 0.10
042344.3-543142 - 15.8∗ -12.3∗ 0 - - 1 - 0.10
042900.1-323641 y >17.5 >-11.7 > 0.51(18.3) - - 0 - 0.40
043208.5-741023 - >16 >-12.3 0 - - 1 - 0.10
043332.8-104232 - 15.6 -12.3 0 - - 1 - 0.10
043517.7-262122 - 16.6 -11.9 0 - - 0+ - 0.25
043726.9-462500 - 15.6 -11.5 0 - - 1 - 0.63
044127.4+150455 y >18 >-11.3 0.109 - - 0 - 1.00
044139.2-105735 - >15 >-12.4 0.15 - - 0+ - 0.08
044230.2-001829 y 16.3 -12.3 0.449 - - 0 - 0.10
044328.3-415156 - 16.6 -11.7 > 0.39(0.39) - - 0
+ - 0.40
044458.3-583630 - >15 >-12.9 0 - - 1 - 0.03
044627.1-434632 - 15.4 -12 0 - - 1 - 0.20
044837.6-163243 y 17.1 -11.2 > 0.32(16.6) 2FGL J0448.5-1633 1.9±0.12 0 - 1.26
044917.0-422342 - 15.6∗ -12.3∗ 0 - - 1 - 0.10
044924.6-435008 y 15.6 -10.3 > 0.19(14.9) 2FGL J0449.4-4350 1.9±0.02 0 y 10.0
045039.2-160212 - 16.7 -12.5 0 - - 1 - 0.06
045249.4-000151 - 16.8 -12.3 0 - - 1 - 0.10
045658.5-080530 - 15.7 -12.2 0 - - 1 - 0.12
045741.6+062221 - 15.4 -12 0 - - 1 - 0.20
045744.2-014932 - 15.1 -12.4 0 - - 1 - 0.08
045823.5-864408 - >16 >-12.3 0 - - 1 - 0.10
045834.7+085643 - >16 >-11.9 0 - - 1 - 0.25
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050240.7-120429 - 15.9∗ -12.3∗ 0 - - 1 - 0.10
050244.8-450455 - >15 >-12.4 0 - - 1 - 0.08
050335.4-111506 y 16.9 -12 > 0.57(18.7) - - 0 - 0.20
050419.5-095632 - 16.8 -11.8 > 0.46(17.8) - - 0
+ - 0.31
050534.7+041554 y 15.8 -11.4 0.424 2FGL J0505.4+0419 2.2±0.15 0 - 0.79
050552.0-814358 - 15.2∗ -12.7∗ 0 - - 1 - 0.04
050559.6-292630 - 15.3 -12.3 0 - - 1 - 0.10
050639.9-085801 y 15.2 -12 0 2FGL J0506.5-0901 2.2±0.16 0 - 0.20
050643.0-234419 - 15.8 -12.4 > 0.6(18.9) - - 0
+ - 0.08
050657.7-543503 - 16.1 -11.3 > 0.26(15.9) 2FGL J0506.7-5435 1.5±0.17 0 - 1.00
050727.2-334635 - >17 >-11.8 0 - - 1 - 0.31
050813.1-280742 - 15.8 -11.3 0 - - 1 - 1.00
050912.8-731755 - >15 >-12.1 0 - - 1 - 0.16
050938.1-040045 y 17.5 -11.3 0.304 3FGL J0509.7-0400 1.6±0.23 0 - 1.00
050939.8-251403 y 17 -12.2 0.264 - - 2 - 0.12
051427.0-341225 - 16 -12.2 > 0.4(17.3) - - 0
+ - 0.12
051439.1-001104 - 15.4 -12.5 0 - - 1 - 0.06
051845.4-572055 - 16.9 -12.4 0 - - 1 - 0.08
052026.1-555430 - 15.4 -12.4 0 - - 1 - 0.08
052343.3-814201 - 15.4 -12 0 - - 1 - 0.20
052439.7-261554 - 17.3 -12.1 0 - - 0+ - 0.16
052643.1-180813 - 15.7 -12.1 0 - - 1 - 0.16
053051.4-315902 - 15.4 -11.5 0 - - 1 - 0.63
053547.3-315342 - 15.5 -12.5 0 - - 1 - 0.06
053626.8-254748 - 15.8 -12.3 0 - - 1 - 0.10
053629.0-334302 y 16.2 -11.2 > 0.34(16.8) - - 0 - 1.26
053629.8-752412 - 16.3 -12.6 0 - - 1 - 0.05
053645.3-255841 - 15.5 -12 0 - - 1 - 0.20
053737.6-140440 - 15.8 -12.3 0 - - 1 - 0.10
053810.3-390842 - 16.2 -11.9 > 0.44(17.7) 2FGL J0538.5-3909 2.2±0.15 0
+ - 0.25
054357.2-553207 y 16.7 -11 0.273 2FGL J0543.9-5532 1.7±0.08 3 - 2.00
054449.1-193814 - 15.5 -12.5 0 - - 1 - 0.06
054656.7-220457 y >15 >-12.2 0.28 - - 0 - 0.12
054746.5-460709 - 15.2 -12.4 0 - - 1 - 0.08
054903.4-215001 - 15.5 -11.7 0 - - 1 - 0.40
055040.5-321616 y 18.1 -10.6 0.069 3FGL J0550.6-3217 1.6±0.16 0 y 5.00
055734.3-685340 - 15.7 -12.5 0 - - 1 - 0.06
055806.4-383831 y 16.5 -11 0.302 2FGL J0558.2-3837 2.3±0.15 0 - 2.00
060408.6-481725 - 16.2 -11.1 > 0.37(f) 2FGL J0604.2-4817 1.8±0.15 0 - 1.58
060433.7-403754 - 16.4 -12.2 0 - - 1 - 0.12
060714.3-251859 y 16.7 -11.9 0.275 - - 0 - 0.25
060736.4-742336 - 15∗ -12.6∗ 0 - - 1 - 0.05
061104.1+682956 - 15.9 -12.4 0 - - 1 - 0.08
061205.1-431721 - 15.6 -12 0 - - 1 - 0.20
062149.6-341149 y 17.7 -11.4 0.529 - - 0 - 0.79
062337.8-525756 y 15.2 -12.4 > 0.44(17.7) - - 0 - 0.08
062636.7-425805 - 15.4 -12.2 0 2FGL J0626.8-4258 1.7±0.20 1 - 0.12
063257.9+591541 - 16.1 -12.2 0 - - 1 - 0.12
064710.0-513547 - 17 -11.1 0 2FGL J0647.7-5132 1.5±0.31 1 - 1.58
064827.4+711313 - 15.1 -12.3 0 - - 1 - 0.10
064850.4-694522 - 17.1 -11.8 0 - - 1 - 0.31
065133.6-632233 - 15.6 -12.1 0 - - 1 - 0.16
065932.9-674350 - 16.4 -12.1 0 - - 1 - 0.16
070106.0-562822 - 15.5 -11.9 0 - - 1 - 0.25
071030.0+590820 y 18 -10.7 0.12 2FGL J0710.5+5908 1.5±0.12 3 y 3.98
071218.8+571948 y 17.8 -12.1 0 - - 2 - 0.16
071908.6-705403 - 16.6 -12.6 0 - - 1 - 0.05
071959.8+632228 - 15.2 -12.7 0 - - 1 - 0.04
072314.0+584120 y 16.8 -12.2 0 1FGL J0722.3+5837 2.2±0.25 0 - 0.12
072659.5+373423 y 15.1 -12.3 > 0.57(18.7) - - 0 - 0.10
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073026.0+330722 y 15.5 -11.5 0.11 2FGL J0729.9+3304 1.9±0.18 0 - 0.63
073049.5-660218 - 15.5 -11.4 0.1∗ 2FGL J0730.6-6607 1.3±0.28 3 - 0.79
073326.7+515355 - 17.9 -11.1 0 3FGL J0733.5+5153 1.7±0.17 1 - 1.58
073329.5+351542 y 16.4 -11.8 0.177 - - 0 - 0.31
074029.8+284850 - 15.2 -12.8 0 - - 1 - 0.03
074405.3+743358 y 16.7 -11.2 0.314 2FGL J0745.0+7436 1.8±0.14 0 - 1.26
074716.2+851208 - 16.8 -11.9 0 2FGL J0745.9+8512 1.7±0.18 1 - 0.25
074735.7+612603 - 15.5 -11.8 0 - - 1 - 0.31
074929.5+745144 y 16.1 -11.9 0.607∗ - - 0 - 0.25
075109.5+291335 y >15 >-12.7 0.185 - - 0 - 0.04
075125.0+173051 y 17.4 -12 0.185 - - 2 - 0.20
075329.5+535111 - 15.5 -11.6 0 - - 1 - 0.50
075722.7+182929 - 17.7∗ -12.4∗ 0.26 - - 0+ - 0.08
075936.1+132117 - >17 >-11.7 0 - - 1 - 0.40
075952.7+805604 - 15.4 -11.9 0 - - 1 - 0.25
080004.0+621015 y >15 >-12.4 0 - - 0 - 0.08
080015.5+561107 - 15.5 -12 0 - - 1 - 0.20
080102.1+644449 y 16 -12.1 0.2∗ - - 0 - 0.16
080135.9+463824 - 15.8 -11.7 0.369 - - 0+ - 0.40
080212.4+554353 - 15.2 -12.7 0 - - 1 - 0.04
080508.9+685600 - 15.5 -12 0 - - 1 - 0.20
080526.6+753424 y 16.3 -11.1 0.12 2FGL J0805.3+7535 1.7±0.07 3 - 1.58
080625.9+593106 y 16.5 -11.8 0.3∗ 3FGL J0806.6+5933 1.9±0.15 0 - 0.31
080938.9+345537 y 16.9 -11.6 0.083 1FGL J0809.4+3455 1.8±0.20 0 - 0.50
080949.1+521858 y 15.9 -10.8 0.137 2FGL J0809.8+5218 1.9±0.06 0 y 3.16
081222.4+382753 - 15.4 -12 0 - - 1 - 0.20
081231.2+282056 - 15.4 -12.3 0 - - 0+ - 0.10
081240.8+650911 - 16.2 -11.9 0 2FGL J0812.6+6511 2.1±0.21 1 - 0.25
081343.5-754758 - 15.6 -12 0 - - 1 - 0.20
082253.2+701357 - 15.6 -11.9 0 - - 1 - 0.25
082320.5+112551 y 17.6 -12.4 > 0.441 - - 0 - 0.08
082406.5+613619 - 15.2 -11.9 0 - - 1 - 0.25
082427.8+624937 - 15.6 -12 0 - - 1 - 0.20
082555.2+401332 - 16.1 -12.4 0 - - 1 - 0.08
082814.2+415351 y 16.6 -12.2 0.225 - - 0 - 0.12
082904.8+175415 y 15.8 -11.8 0.089 - - 3 - 0.31
083010.9+523027 - 16.8 -12.4 0.205 - - 00 - 0.08
083251.4+330011 y >18 >-12 0.672 - - 2 - 0.20
083417.5+182501 y 15 -12.5 0.33 - - 0 - 0.06
083724.6+145820 y 16.7 -11 0.278 - - 0 - 2.00
083918.7+361855 y 15.4 -12.4 0.335 - - 0 - 0.08
083952.6-054547 - 15.6 -12.3 0 - - 1 - 0.10
083955.1+121702 - 15.8 -11.7 0.33∗ - - 0+ - 0.40
084712.9+113350 y 18.1 -11.2 0.198 2FGL J0847.2+1134 1.5±0.16 0 y 1.26
084827.9+811147 y >15 >-12.2 0 - - 1 - 0.12
085102.9+054905 y 15.8 -12.3 0.48 - - 0 - 0.10
085514.5+183001 - 15.5 -12.1 0.269 - - 0+ - 0.16
085749.8+013530 y 15.4 -11.9 0.281 - - 0 - 0.25
085834.3-071839 - 15.5 -12.5 0 - - 1 - 0.06
085910.2+834500 y >17 >-11.9 0.33 - - 0 - 0.25
085920.5+004712 y 16.3 -12.1 0.57∗ - - 0 - 0.16
085930.6+621730 y 16 -12.3 0 3FGL J0859.1+6219 2.4±0.13 0 - 0.10
090416.8+725945 - 16.8∗ -12.3∗ 0 - - 1 - 0.10
090809.1-072708 - 16 -12.3 0 - - 1 - 0.10
090900.6+231112 y 15.2 -11.9 0.223 2FGL J0909.2+2308 1.7±0.15 0 - 0.25
090953.2+310603 y 16.6 -11.7 0.272 - - 0 - 0.40
091230.6+155527 y 16.9 -11.9 0.212 2FGL J0913.0+1553 2.2±0.26 0 - 0.25
091322.3+813305 y >17 >-12 0.638∗ - - 2 - 0.20
091552.3+293324 y 15.8 -10.9 > 0.19(14.9) 2FGL J0915.8+2932 1.9±0.06 0 - 2.51
091651.9+523828 y 15.9 -11.7 0.19 - - 0 - 0.40
092252.0+755403 - 16.6 -12.5 0 - - 1 - 0.06
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092339.0+052649 - 15.4 -12.2 0 - - 1 - 0.12
092401.0+053345 y 16.8 -11.9 0.57 3FGL J0924.2+0534 2.4±0.12 0 - 0.25
092542.8+595816 y 15.5 -12.2 > 0.7(19.5) 3FGL J0925.6+5959 1.7±0.17 0 - 0.12
092603.5+124333 - 18.3 -11.1 0.186 - - 0+ - 1.58
092818.4+042109 - 15.4 -12.2 0 - - 1 - 0.12
093037.5+495025 y 17.2 -11.2 0.187 3FGL J0930.0+4951 1.4±0.21 0 - 1.26
093239.3+104235 y 16 -12 0.36 - - 0 - 0.20
093430.1-172120 y 17.7 -11.6 0.25 - - 0 - 0.50
093938.5-031503 - 15.5 -12.4 0 - - 1 - 0.08
094022.4+614826 y 16.2 -11.8 0.21 2FGL J0941.4+6148 2.1±0.14 0 - 0.31
094340.7+444215 - 15.4 -12.6 0 - - 1 - 0.05
094355.5-070950 y 16 -12.3 0.433 - - 2 - 0.10
094432.3+573535 y 17 -12 0 - - 0 - 0.20
094502.0-044833 - 15.2 -12.5 0 - - 1 - 0.06
094630.6+105202 - 16.9 -12.1 0.161 - - 0 - 0.16
094709.5-254059 - 15.8 -11.3 0 2FGL J0946.9-2541 2.1±0.16 1 - 1.00
095127.8+010210 y 15.5 -12.3 0.5∗ - - 0 - 0.10
095224.1+750213 y 17.6 -12 0.179 - - 0 - 0.20
095409.8+491459 y 17.1 -11.8 > 0.7(19.5) 3FGL J0954.2+4913 1.3±0.23 0 - 0.31
095557.3-095902 - 17.5∗ -11.6∗ 0 - - 1 - 0.50
095622.6-095514 - 15.4 -12.2 0 - - 1 - 0.12
095628.2-095719 - 16.8 -11.8 0 - - 1 - 0.31
095652.0+411558 - 17.6∗ -11.9∗ 0 - - 0+ - 0.25
095805.9-031740 y 16.4 -12.1 > 0.6(18.9) 3FGL J0958.3-0318 1.5±0.21 2 - 0.16
095849.8+703959 - 15.6 -11.8 0 - - 1 - 0.31
095929.8+212321 y 16.5 -11.9 0.36 3FGL J0959.7+2124 2.1±0.16 0 - 0.25
100234.4+221614 y 15.8 -11.9 > 0.55(18.5) 2FGL J1003.0+2219 2.2±0.16 0 - 0.25
100313.9+705912 - >15 >-13 0 - - 1 - 0.02
100444.7+375211 y 15.8 -12.3 0.44 - - 0 - 0.10
100652.8-075545 - 15.2 -12 0 - - 1 - 0.20
100656.4+345445 y 15.2 -12.1 > 0.5(18.2) 1FGL J1007.0+3454 1.8±0.31 2 - 0.16
100811.4+470521 y 17.1 -11.6 0.343 - - 2 - 0.50
101015.9-311908 y 16.8 -11.1 0.14 2FGL J1009.7-3123 2.2±0.14 3 y 1.58
101244.2+422957 y >17 >-11.4 0.365 2FGL J1012.5+4227 1.9±0.20 0 - 0.79
101258.3+393238 y 15.7 -12.4 0.17 - - 0 - 0.08
101436.6-210142 - 16.2 -12.2 0 - - 1 - 0.12
101504.1+492600 y 16.1 -10.7 > 0.2(15.1) 2FGL J1015.1+4925 1.7±0.04 0 y 3.98
101616.8+410812 y 17.7 -11.7 0.27 - - 0 - 0.40
101706.6+520247 y 15.8 -12.5 0.379 - - 0 - 0.06
101717.9-154933 - 15.2 -12.6 0 - - 1 - 0.05
102004.7-120959 - 15.5 -12.5 0 - - 1 - 0.06
102123.5-300220 - 16 -12 0 - - 0+ - 0.20
102212.6+512400 y 18.2 -11.7 0.142 - - 2 - 0.40
102243.7-011302 y 16.9 -11.2 > 0.36(16.9) 2FGL J1023.1-0115 1.9±0.13 0 - 1.26
102339.7+300057 y 15.8 -12 0.433 2FGL J1023.6+2959 1.3±0.49 0 - 0.20
102523.0+040229 y 15.6 -12.2 0.2 - - 0 - 0.12
102658.5-174858 y 15.7 -11.4 0.114∗ 2FGL J1026.7-1749 1.9±0.14 0 - 0.79
102703.4+060933 y 15.6 -12 0.449 3FGL J1027.0+0609 2.1±0.20 0 - 0.20
102704.3+671618 - >15 >-12.7 0 - - 1 - 0.04
102731.6+584547 - 15.7 -13 0 - - 1 - 0.02
102839.3+170210 y 15.7 -12.3 0.169 - - 0 - 0.10
103040.3-203036 - 15.2 -12.1 0 3FGL J1030.4-2030 1.9±0.11 1 - 0.16
103118.5+505335 y 16.6 -10.9 > 0.3(16.3) 2FGL J1031.0+5053 1.8±0.09 0 - 2.51
103335.8-143627 y 15.9 -12.1 0.367 - - 0 - 0.16
103346.3+370824 - 17.1 -12.5 0.447 - - 0+ - 0.06
103655.9-195423 - 16.7 -12.6 0 - - 1 - 0.05
103744.2+571155 y 15.9 -11.1 > 0.33(16.7) 2FGL J1037.6+5712 1.9±0.05 0 - 1.58
103838.1+675516 - 17.3∗ -12.2∗ 0 - - 1 - 0.12
104108.5-120330 - 15.5 -12.5 0 3FGL J1040.9-1205 2.1±0.20 1 - 0.06
104149.1+390119 y 16.5 -12.2 0.21 3FGL J1041.8+3901 2.0±0.16 0 - 0.12
104303.8+005420 - 17.8∗ -11.9∗ 0 - - 1 - 0.25
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104516.2+275133 - 15.3 -12.4 0 - - 0+ - 0.08
104651.4-253545 y 16.6 -11.8 0.25 3FGL J1046.9-2531 1.8±0.18 0 - 0.31
104745.8+543741 y 15.8 -12.6 0.54∗ - - 0 - 0.05
105036.4-023616 - 17.2 -11.9 0 - - 1 - 0.25
105125.3+394325 y 16.8 -11.9 > 0.58(18.8) 2FGL J1051.3+3938 1.6±0.22 0 - 0.25
105344.1+492956 y 16.3 -11.6 0.14 2FGL J1053.6+4928 1.7±0.12 3 - 0.50
105534.3-012616 y 15.8 -12 0 - - 0 - 0.20
105606.6+025213 y 17.9 -11.5 0.236 - - 2 - 0.63
105707.4+551032 - 15.7 -12.2 0 - - 0+ - 0.12
105723.0+230318 y 16.9 -11.8 0.379 - - 2 - 0.31
105757.6+293714 - 16.1 -12.7 0 - - 1 - 0.04
105837.7+562811 y 15.1 -10.9 0.143 2FGL J1058.6+5628 1.9±0.03 0 - 2.51
105929.0-191221 - 15.3 -11.8 0.222 - - 0+ - 0.31
110021.0+401927 y 16.5 -11.5 0.225∗ 2FGL J1100.9+4014 1.6±0.17 0 - 0.63
110021.0+421053 y 15.7 -12.5 0.323 - - 0 - 0.06
110124.7+410847 y 15.7 -12.2 > 0.58(18.7) 3FGL J1101.5+4106 1.8±0.17 0 - 0.12
110253.0-014906 - 15.9 -12.6 0 - - 1 - 0.05
110312.8+440116 - 15.5∗ -12.5∗ 0.411 - - 0+ - 0.06
110337.6-232930 y 17.1 -10.5 0.186 2FGL J1103.4-2330 1.8±0.21 0 y 6.31
110356.1+002236 y 15.3 -12.3 0.27 - - 3 - 0.10
110427.3+381231 y 16.5 -9.54 0.03 2FGL J1104.4+3812 1.8±0.01 3 y 57.5
110530.6+311436 - 15.4 -12.6 0.42∗ - - 0+ - 0.05
110724.2+451144 - 15.3 -12.9 0 - - 1 - 0.03
110748.0+150210 y 15.8 -11.6 0.25∗ 2FGL J1107.8+1505 1.9±0.14 0 - 0.50
110858.4-014931 y >17 >-12 0.106 - - 0 - 0.20
111037.6+713356 y 15.6 -11.8 0 2FGL J1110.2+7134 2.1±0.22 0 - 0.31
111040.5-285427 - 15.8 -11.6 0 - - 1 - 0.50
111130.8+345203 y 17.7 -11.9 > 0.68(19.3) - - 2 - 0.25
111158.9+485701 - 15.9 -12.2 0 - - 1 - 0.12
111207.9+260803 y 16.1 -12.1 0.45 - - 0 - 0.16
111224.5+175121 y 16.9 -11.9 0.42 3FGL J1112.6+1749 1.5±0.36 0 - 0.25
111706.2+201407 y 15.9 -11.1 0.138 2FGL J1117.2+2013 1.7±0.07 0 - 1.58
111709.7+585921 - 16 -12.3 0.081 - - 0+ - 0.10
111717.5+000633 y 16.6 -11.9 0.451 - - 0 - 0.25
111757.2+535554 y 15.6 -11.9 0 2FGL J1118.0+5354 1.9±0.12 0 - 0.25
111939.5-304720 y 17.1 -12.1 0.412 1FGL J1119.5-3044 1.5±0.44 2 - 0.16
112048.0+421212 y 16.5 -11.2 > 0.35(16.8) 2FGL J1121.0+4211 1.6±0.09 0 - 1.26
112211.6+431647 - 15.7 -12.3 0 - - 0+ - 0.10
112318.0-323218 - >17 >-12 0 - - 0+ - 0.20
112349.1+722959 y 15∗ -11.7∗ 0 3FGL J1123.6+7231 1.6±0.35 0 - 0.40
112411.7-371009 - 15.1 -11.7 0 - - 1 - 0.40
112453.8+493409 y 16.5 -11.9 > 0.57(18.7) 2FGL J1125.2+4933 1.9±0.28 0 - 0.25
112502.8-265402 - 16.1 -12.1 0 - - 1 - 0.16
112508.6-210105 - 15.1 -12 0 3FGL J1125.0-2101 1.8±0.14 1 - 0.20
112551.9-074220 y 15.7 -11.9 0.279 2FGL J1126.0-0743 1.7±0.21 0 - 0.25
112611.9-203724 - >17 >-11.9 0 - - 0+ - 0.25
112701.7+170744 - 17.5∗ -12.2∗ 0 - - 1 - 0.12
113046.1-313807 - 16.2 -11.9 0.151 - - 0+ - 0.25
113105.2-094406 - >17 >-12 0 - - 1 - 0.20
113444.6-172901 y 16.9 -12 0.571 - - 2 - 0.20
113626.4+700927 y 16.3 -10.8 0.045 2FGL J1136.7+7009 1.7±0.08 3 y 3.16
113630.1+673704 y 18 -10.9 0.134 2FGL J1136.3+6736 1.7±0.12 3 y 2.51
113641.1+234726 - 15.3 -12.1 0 - - 1 - 0.16
113755.6-171042 y 17.0 -11.1 0.6 - - 2 - 1.58
114023.4+152809 y 16.2 -11.6 0.24 3FGL J1140.4+1529 1.3±0.28 0 - 0.50
114118.6+680429 - 15.3 -12.8 0 2FGL J1141.0+6803 1.4±0.20 1 - 0.03
114141.8-140754 - 15.2 -12.2 0 2FGL J1141.7-1404 1.9±0.15 1 - 0.12
114221.7+334201 - 15.3 -12.4 0 - - 0 - 0.08
114222.6-130643 - 15.5 -11.7 0 - - 1 - 0.40
114352.6+155821 - 16.6 -12.4 0.67∗ - - 0+ - 0.08
114436.7+672420 - 17.4 -11.9 0.116 - - 0+ - 0.25
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114523.3+334744 - >15 >-12.6 0 - - 1 - 0.05
114535.1-034001 y 16.9 -11.9 0.167 - - 0 - 0.25
114708.9-323003 - 16.7 -12 > 0.54(18.5) - - 0
+ - 0.20
114755.0+220539 y 16.3∗ -12∗ 0.276 - - 0 - 0.20
114830.4-074508 - 16.1 -12.4 0 - - 1 - 0.08
114930.3+243926 y 16.5∗ -11.5∗ 0.402 3FGL J1149.5+2443 2.1±0.22 0 - 0.63
115034.7+415439 y 15.6 -11.4 > 0.32(16.54) 2FGL J1150.5+4154 1.8±0.06 0 - 0.79
115257.6+241345 - 17.6∗ -12.4∗ 0.175 - - 0+ - 0.08
115404.5-001009 y 16.6 -11.9 0.254 2FGL J1154.0-0010 1.9±0.15 0 - 0.25
115520.5-341719 - 15.8 -11.8 0 3FGL J1155.4-3417 1.3±0.22 1 - 0.31
115633.2-225004 - 15.6 -11.7 0 3FGL J1156.7-2250 1.9±0.17 1 - 0.40
115653.1+241246 - 16.2 -12 0.145 - - 0+ - 0.20
115709.5+282200 y 15.9 -12.2 0.3 - - 0 - 0.12
115853.2+081943 - 16.1 -12.2 0.29 3FGL J1158.9+0818 1.9±0.20 0+ - 0.12
115904.3+210209 - 16.3 -12.1 0.35 - - 0+ - 0.16
120317.8-392620 - 16.1 -12 0 3FGL J1203.5-3925 1.6±0.15 1 - 0.20
120412.1+114555 y 16.6 -11.6 0.296 2FGL J1204.2+1144 2.1±0.13 0 - 0.50
120424.9+505731 - 15.8 -12.5 0.174 - - 0+ - 0.06
120543.2+582933 - >16 >-12.8 0.4∗ - - 0+ - 0.03
120744.6+314851 - 16.8 -12.2 0.67 - - 0+ - 0.12
120818.0-293759 y 17.1 -12.3 0.249 - - 0 - 0.10
121038.3-252713 - 16.3 -12.3 0 - - 1 - 0.10
121128.9-072239 - 16.1 -12.5 0 - - 1 - 0.06
121158.6+224233 y 16.4 -11.4 0.45 - - 2 - 0.79
121230.2-121618 - 16.2 -12.6 0 - - 1 - 0.05
121300.8+512935 y 16 -12.2 0 3FGL J1212.6+5135 2.2±0.15 0 - 0.12
121323.1-261807 y 17.6 -11 0.278 2FGL J1213.2-2616 2.4±0.19 0 - 2.00
121510.9+073204 y 16.7 -11.6 0.137 - - 3 - 0.50
121603.2-024304 y 15.9 -12 0.169 - - 0 - 0.20
121752.0+300700 y 15.1 -10.9 0.13∗ 2FGL J1217.8+3006 2.0±0.04 4 y 2.51
121902.9+402442 - 16.2 -12.9 0 - - 1 - 0.03
121919.3+303937 - >15 >-12.8 0.243 - - 0+ - 0.03
121945.7-031423 y 16.7 -12.6 0.299 2FGL J1219.8-0310 1.9±0.15 0 - 0.05
122044.5+690525 - >17 >-12 0 - - 1 - 0.20
122107.7+474228 y 17.6 -12.3 0.21 - - 0 - 0.10
122114.4+352239 - 16.7 -12.8 0.51 - - 0+ - 0.03
122121.9+301037 y 16.8 -10.8 0.18 2FGL J1221.3+3010 1.7±0.07 0 y 3.16
122147.5-135158 - 15 -12.5 0 - - 1 - 0.06
122211.4+354058 y 15.3 -12.3 > 0.57(18.7) - - 0 - 0.10
122239.3-345841 - 15.9 -12.2 0 - - 1 - 0.12
122337.0-303250 - 16.1 -11.6 0 3FGL J1223.3-3028 1.9±0.22 1 - 0.50
122340.1+124203 - 15.7 -12 0 - - 1 - 0.20
122353.0+465048 y 15.5 -12.5 0.25 - - 0 - 0.06
122424.1+243623 y 16.4 -11 0.218 2FGL J1224.4+2436 2.0±0.19 0 y 2.00
122644.2+063853 y 15.8 -11.7 > 0.36(18.7) 1FGL J1226.8+0638 2.3±0.26 0 - 0.40
122648.5+215301 - 17.2 -12.4 0 - - 1 - 0.08
122820.5+155655 - 15.5 -12.3 0.232 - - 0+ - 0.10
122903.0-140251 - 15.6 -12.4 0 - - 1 - 0.08
123123.9+142124 y 15.8 -11.6 0.256 2FGL J1231.6+1417 2.2±0.16 0 - 0.50
123131.3+641418 y 16 -11.4 0.163 3FGL J1231.5+6414 1.9±0.20 0 - 0.79
123417.1-385635 y 16.2 -11.7 0.23 - - 2 - 0.40
123511.1-140323 y 16.3 -11.9 0.4 - - 2 - 0.25
123705.6+302005 y 16.1 -12.1 0.33∗ - - 0 - 0.16
123739.0+625842 y 16 -11.9 0.297 3FGL J1237.9+6258 1.8±0.22 0 - 0.25
123922.6+413251 y 16.9 -12.1 0.16∗ - - 0 - 0.16
124141.4+344030 y 16.6 -12 > 0.7(19.4) - - 0 - 0.20
124148.2+063601 y 16.5 -12 > 0.51(18.2) 3FGL J1241.9+0639 1.8±0.24 0 - 0.20
124149.3-145558 y 15.2 -11.5 > 0.44(17.7) 2FGL J1241.6-1457 2.0±0.19 2 - 0.63
124232.3+763417 y 16.5 -12.2 0 - - 0 - 0.12
124312.7+362743 y 16.2 -10.8 > 0.31(16.4) 2FGL J1243.1+3627 1.7±0.07 0 - 3.16
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124348.4-153305 - 17∗ -12.2∗ 0 - - 1 - 0.12
124601.7-181453 - 15.4 -11.8 0.624 - - 0+ - 0.31
124700.7+442318 y 16.2 -12 0.6∗ 3FGL J1247.0+4421 2.1±0.25 0 - 0.20
124816.6+074258 - 17.2 -12.7 0.57 - - 0+ - 0.04
125015.5+315559 y 16.2 -11.9 0 - - 0 - 0.25
125117.8+103907 y 15.6 -11.6 0 2FGL J1251.2+1045 1.9±0.20 0 - 0.50
125134.8-295843 y 17.4∗ -11.6∗ 0.48 - - 0 - 0.50
125300.9+382625 y 16.9 -12 0.372 - - 0 - 0.20
125341.2-393159 y 17.9 -11.3 0.179 - - 0 - 1.00
125359.3+624257 y 17 -12.4 0 2FGL J1254.1+6237 2.0±0.21 0 - 0.08
125408.1-280931 - 15.4 -12.2 0 - - 1 - 0.12
125445.4+470132 - >15 >-12.7 0 - - 1 - 0.04
125447.0+175623 - 15.4 -12.7 0 - - 1 - 0.04
125449.2+570452 - 15.3 -12.8 0.84∗ - - 0+ - 0.03
125532.7+352132 - 17.1 -12.4 0 - - 1 - 0.08
125639.3+060907 y 15.9 -12.5 0.42 - - 3 - 0.06
125731.9+241240 y 16.9 -11.5 0.14 - - 0 - 0.63
125800.1-283524 - 15 -12.6 0 - - 1 - 0.05
125908.6+412937 - 16.4 -12.3 0.27 - - 0+ - 0.10
130145.6+405624 y 15.9 -12 0 - - 0 - 0.20
130215.1+584939 - >18 >-12 0.77∗ - - 0+ - 0.20
130531.2+385522 y 16.1 -12.4 0.376 - - 0 - 0.08
130713.3-034430 - 15.3 -12 0 - - 1 - 0.20
130750.6+124828 - 15.6 -12.4 0 - - 1 - 0.08
130903.9-040611 - 15.3 -11.6 0.39 - - 0+ - 0.50
130931.4-224425 - 16.1 -12.4 0 - - 1 - 0.08
131012.1-115749 y 17.2 -11.7 0.14 3FGL J1310.2-1159 1.8±0.19 3 - 0.40
131051.4+351031 - >15 >-13 0 - - 1 - 0.02
131056.5+215801 - 17.2 -12.2 0.28 - - 0+ - 0.12
131106.4+003509 y 15 -11.9 0 2FGL J1310.9+0036 1.5±0.33 0 - 0.25
131155.7+085340 y >17 >-11.8 0.469 - - 0 - 0.31
131248.7-235047 - 15.3 -11.9 0 2FGL J1312.9-2351 1.9±0.16 1 - 0.25
131312.1+610601 - 15.2 -12.9 0.45 - - 0+ - 0.03
131330.1+020105 y 15.5 -12.2 0.356 - - 0 - 0.12
131503.3-423649 y 17.6 -10.9 0.105 3FGL J1314.7-4237 2.1±0.21 0 y 2.51
131532.6+113331 - 16.7 -11.7 > 0.61(18.9) 3FGL J1315.4+1130 2.0±0.26 0
+ - 0.40
131614.0+310456 - 17.6 -12.6 0.229 - - 0+ - 0.05
131639.8+205514 - 16.1 -12.3 0.255 - - 0+ - 0.10
131654.5+301454 - >15 >-12.5 0 - - 0+ - 0.06
131934.1+312911 - 15.6 -12.5 0 - - 1 - 0.06
132140.6-343752 - 16 -12 0.142 - - 0+ - 0.20
132148.2-011158 - 17.6∗ -12.8∗ 0 - - 1 - 0.03
132231.4+134430 y 16.8 -12.4 0.377 - - 0 - 0.08
132239.2+494336 - 17 -12.4 0.33 - - 0 - 0.08
132244.2+664942 - 15.2 -12.6 0 - - 1 - 0.05
132301.0+043951 y 16.8 -11.9 0.224 3FGL J1322.9+0435 1.7±0.20 0 - 0.25
132358.3+140559 y 15.4 -12.1 > 0.47(18.0) 3FGL J1323.9+1405 2.1±0.14 0 - 0.16
132531.7+662102 - 16.7 -12.5 0 - - 1 - 0.06
132541.8-022809 y 17 -12.1 0.8∗ - - 0 - 0.16
132612.5+215338 - 15.7 -12.2 0.273 - - 0+ - 0.12
132614.9+293330 y 16.3 -11.5 0.431 3FGL J1326.1+2931 2.1±0.25 0 - 0.63
132617.7+122958 y 16.8 -11.9 0.204 - - 0 - 0.25
132744.9-082936 - 16.2 -12.4 0 - - 1 - 0.08
132813.3+524410 - 16.9 -12.5 0 - - 1 - 0.06
132845.8+720402 - 15.6 -12.3 0 - - 1 - 0.10
133021.5+444120 y 15.5 -12.1 0 3FGL J1330.0+4437 2.0±0.14 0 - 0.16
133025.8+700138 y 15.4 -12 0 2FGL J1330.9+7001 1.8±0.15 0 - 0.20
133040.6+565520 y 15.2 -12.5 > 0.7(20.3) - - 0 - 0.06
133046.0+113940 - 17.6∗ -12.7∗ 0.53 - - 0+ - 0.04
133529.7-295038 y 16.3 -11.7 0.51∗ 3FGL J1335.4-2949 2.0±0.14 0 - 0.40
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133600.0-033129 - 16.6 -12.2 0.176 - - 0+ - 0.12
133612.1+231958 y 16.1 -12 0.267 - - 0 - 0.20
133647.2+602048 - >15 >-12.9 0.320 - - 0+ - 0.03
133937.8+183059 - 16.3 -12.2 0.11 - - 0+ - 0.12
134029.8+441004 y 17.3 -11.9 0.54 2FGL J1340.5+4407 1.8±0.24 0 - 0.25
134042.0-041006 - 15.3 -11.9 0 2FGL J1340.5-0412 2.0±0.21 1 - 0.25
134105.1+395945 y 17.3 -11.6 0.172 1FGL J1341.3+3951 2.5±0.21 0 - 0.50
134223.4-313557 - 15.8 -11.9 0 - - 1 - 0.25
134240.3+093911 - 15.7 -12.3 > 0.6(18.9) 3FGL J1342.7+0945 1.9±0.16 0
+ - 0.10
134419.1+390655 - >16 >-12.7 0 - - 1 - 0.04
134525.1+231038 - 15.5 -12.6 0.32 - - 0+ - 0.05
134545.0+702903 - 16 -12.6 0 - - 1 - 0.05
134630.0+014219 - 17.1 -12.7 0 - - 1 - 0.04
134833.6-063508 - 15.5 -12.5 0 - - 1 - 0.06
134853.4+075647 y 16.3 -11.9 0.25 - - 0 - 0.25
135120.8+111453 y 15.8 -11.3 > 0.51(18.3) 2FGL J1351.4+1115 1.5±0.19 0 - 1.00
135132.9-263318 - 15.3 -12 0 - - 1 - 0.20
135159.6+041212 - 15.8 -12.6 0.257 - - 0+ - 0.05
135206.8+425237 - 15.6 -12.6 > 0.5(18.2) - - 0
+ - 0.05
135328.0+560056 y 16.3 -11.8 0.4∗ - - 0 - 0.31
135345.1-393710 - 16 -12.2 0 - - 1 - 0.12
135908.8+332206 - 15.7 -12.9 0.442 - - 0+ - 0.03
140022.0-400823 - 15.9 -12.2 0 - - 1 - 0.12
140108.7-232235 - >15 >-11.8 > 0.34(16.7) - - 0
+ - 0.31
140117.7+250150 - 15.8 -12.5 0 - - 1 - 0.06
140136.7+135003 y 17.6∗ -12.6∗ 0.211 - - 0 - 0.05
140203.8+674104 - 15.6 -12.2 0 - - 1 - 0.12
140350.2+243304 - 16.9 -12.6 0.34 - - 0+ - 0.05
140449.6+655431 y 16.6 -12 0.363 3FGL J1404.8+6554 2.1±0.14 0 - 0.20
140450.8+040202 y 15.7 -11.2 > 0.37(17.1) 2FGL J1405.1+0405 1.9±0.17 0 - 1.26
140519.6+305351 - 15.5 -12.6 0.34 - - 0+ - 0.05
140548.5-133345 - 17 -12.1 0.11∗ - - 0+ - 0.16
140630.0-393509 y >17.5 >-11.9 0.37 - - 2 - 0.25
140630.1+123620 y 15∗ -12∗ > 0.7(19.7) - - 0 - 0.20
140641.4+481824 - 15.6 -12.5 0.098∗ - - 0+ - 0.06
140642.7+530833 y 16.1 -12.8 0.458 - - 0 - 0.03
140653.5+272606 - 15.7 -12.2 0.203 - - 0+ - 0.12
140659.1+164207 y 16.8 -11.7 > 0.54(18.5) 3FGL J1406.6+1644 1.6±0.21 0 - 0.40
140713.0-070939 - 16.3 -12.3 0 - - 1 - 0.10
140919.1+135240 y 16.6∗ -12.1∗ 0.58 - - 0 - 0.16
140923.5+593940 y 16 -12 0.495 - - 0 - 0.20
141029.5+282055 y 15.8 -11.6 > 0.54(18.5) 2FGL J1410.3+2811 1.5±0.23 0 - 0.50
141030.8+610012 y 17.6 -12.3 0.384 - - 0 - 0.10
141140.5+340424 y 15.7 -12.5 0.421 - - 0 - 0.06
141335.6+230957 - 15.2 -12.7 0 - - 1 - 0.04
141358.4+764455 - >15 >-12 0 - - 1 - 0.20
141409.2+343058 y 15.7 -12.4 0 - - 0 - 0.08
141446.2+163907 - 17.1 -12.8 0 - - 1 - 0.03
141756.6+254325 y 17.2 -11 0.24 2FGL J1418.1+2539 2.0±0.19 3 - 2.00
141826.3-023333 y 15.5 -11 > 0.356(16.9) 2FGL J1418.4-0234 1.7±0.07 3 - 2.00
141900.3+773229 - 16 -11.7 > 0.27(f) 2FGL J1419.4+7730 1.8±0.24 0 - 0.40
141905.0+133346 - 16.9 -12.2 0 - - 1 - 0.12
142238.8+580155 y 17.5 -11.1 0.638 1FGL J1422.2+5757 1.4±0.29 0 - 1.58
142421.1+370552 y 16.3 -12.4 0.29 - - 0 - 0.08
142422.9+343356 y 16.6 -12 0.576 - - 0 - 0.20
142452.6-143101 - 15.7 -12.3 0 - - 1 - 0.10
142645.5+241523 y 16.3 -12.1 > 0.7(20.0) - - 0 - 0.16
142700.3+234800 y 15.4 -10.3 > 0.604(c) 2FGL J1427.0+2347 1.8±0.02 4 y 10.0
142710.5+054130 - 16.2 -12.1 0 - - 0+ - 0.16
142739.5-252102 y >17 >-11.8 0.31 - - 2 - 0.31
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142745.8+390832 y 15.4 -12.4 0.165 - - 0 - 0.08
142832.6+424020 y 18 -10.7 0.129 2FGL J1428.6+4240 1.3±0.12 0 y 3.98
142918.1-013854 - 17.3 -12.4 0 - - 1 - 0.08
143109.5+271020 - 16 -12.4 0.2 - - 0+ - 0.08
143211.6+764355 - 15.9 -12.2 0 - - 1 - 0.12
143327.6+244117 y 15.7 -12.2 > 0.62(19.0) - - 0 - 0.12
143657.7+563925 y 16.8 -11.6 > 0.43(17.6) 2FGL J1437.1+5640 1.5±0.16 0 - 0.50
143803.2-031511 - >16 >-12.6 0 - - 1 - 0.05
143824.0+085724 - 15.4∗ -12.7∗ 0 - - 1 - 0.04
143825.5+120418 y 16.3 -12 0 - - 0 - 0.20
143917.4+393242 y 15.9 -11.2 0.344 2FGL J1439.2+3932 1.7±0.17 0 - 1.26
143921.2-124312 - 15.9 -12.1 0 - - 1 - 0.16
143924.4+390411 - 15.5 -12.4 0.17 - - 0+ - 0.08
144248.2+120040 y 17.12 -11.16 0.16 2FGL J1442.7+1159 1.4±0.18 3 y 1.38
144434.9+633606 y 17.4 -12.1 0.297 - - 0 - 0.16
144503.7+080202 - >17 >-12.3 0 - - 1 - 0.10
144506.2-032612 y 15.6 -11.6 > 0.31(16.5) 3FGL J1445.0-0328 2.0±0.12 0 - 0.50
144644.8-182925 - 16.2 -12.2 0 3FGL J1446.8-1831 1.7±0.21 1 - 0.12
144800.5+360831 y 15.4 -11.3 0 2FGL J1448.0+3608 1.9±0.09 0 - 1.00
144941.8-091000 - 15.8 -12.1 0 - - 1 - 0.16
145044.4-065005 - 16.1 -12.3 0 - - 1 - 0.10
145127.7+635419 y 17.6∗ -12∗ 0.65 3FGL J1451.2+6355 1.9±0.20 0 - 0.20
145234.1+461728 - 15.8 -12.5 0.256 - - 0+ - 0.06
145400.8-120154 - 15.2 -12 0 - - 1 - 0.20
145603.6+504826 y 17.3 -11.7 > 0.49(18.1) - - 0 - 0.40
145631.5+635035 - 15.8 -12.3 0 - - 1 - 0.10
145820.7+412101 - 15.5 -12.4 0.17 - - 0+ - 0.08
150101.8+223806 y 15.1 -11 0.235 2FGL J1501.0+2238 1.8±0.07 0 - 2.00
150224.1+165850 - 15.5 -12.6 0.191 - - 0+ - 0.05
150340.6-154113 y 17.6 -10.9 > 0.38(17.2) 2FGL J1503.7-1541 1.8±0.15 0 - 2.51
150425.6-004742 - 15.3 -12.5 0 - - 1 - 0.06
150426.7+302405 - 15.8 -12.5 0 - - 1 - 0.06
150525.4-824231 - 17.3 -12.1 0 3FGL J1504.5-8242 2.3±0.17 1 - 0.16
150554.5+101123 - >17 >-12.8 0 - - 1 - 0.03
150637.1-054004 y 17.1 -12 0.51 - - 2 - 0.20
150654.7-215925 - >15 >-12.2 0.13∗ - - 0+ - 0.12
150716.4+172103 - 15.7 -12.3 0.565 3FGL J1507.4+1725 1.8±0.20 0+ - 0.10
150842.6+270908 y 17.8 -11.4 0.27 2FGL J1508.5+2709 2.0±0.27 3 - 0.79
151041.1+333504 y 17.7 -11.3 0.114 - - 0 - 1.00
151136.8-165326 - 15.8 -12 > 0.56(18.6) - - 0
+ - 0.20
151148.5-051346 - 17.2 -11.2 0 2FGL J1511.8-0513 2.2±0.12 1 - 1.26
151154.8+562936 - 17 -13 0.56 - - 0+ - 0.02
151212.7-225508 - 15.6 -11.7 0 3FGL J1512.2-2255 1.9±0.12 1 - 0.40
151433.7+190319 y 15.5 -12.5 > 0.54(18.5) - - 0 - 0.06
151549.8-305817 - 15.5 -12.1 0 - - 1 - 0.16
151556.1+242620 y 16.3 -12.6 0.228 - - 0 - 0.05
151618.7-152344 y >17 >-11.7 > 0.54(18.5) - - 2 - 0.40
151641.5+291810 y 16.5 -12.1 0.13 - - 0 - 0.16
151747.5+652523 y 16.7 -11 0.702 2FGL J1518.0+6526 1.7±0.13 0 - 2.00
151826.6+075222 - 16.4 -11.9 0.37 - - 0+ - 0.25
152110.6+104054 - 16.5 -12.8 0 - - 1 - 0.03
152213.8-074818 - 15.6 -12 0 - - 1 - 0.20
152316.0+583515 - 16 -12.5 0.35 - - 0+ - 0.06
152624.8-070223 - 15.1∗ -12.6∗ 0 - - 1 - 0.05
152646.6-153026 - 15.8 -11.8 > 0.43(17.6) - - 0
+ - 0.31
152913.5+381217 y 15.7 -12 > 0.59(18.8) - - 0 - 0.20
153120.7+564907 - 15.3 -12.8 0 - - 1 - 0.03
153202.2+301628 y 15.2 -11.5 0.065 1FGL J1531.8+3018 1.8±0.23 0 - 0.63
153311.2+185429 y 16.9 -11.4 0.305 3FGL J1533.2+1852 1.9±0.18 0 - 0.79
153324.2+341640 y 15.6 -11.8 0 3FGL J1533.5+3416 1.9±0.16 0 - 0.31
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153500.7+532037 y 17.2 -11.5 > 0.59(18.8) 3FGL J1534.4+5323 2.0±0.20 0 - 0.63
153623.0+122211 - 15.9 -12.7 0.36 - - 0+ - 0.04
153646.7+013800 y >17 >-11.7 0.311 - - 0 - 0.40
153737.0+340148 - 17.2 -12.9 0.327 - - 0+ - 0.03
153812.5+010824 - 17.2 -12.1 0 - - 1 - 0.16
153941.2-112835 - 15.1 -11.7 0 3FGL J1539.8-1128 2.1±0.16 1 - 0.40
153955.2-181436 - 15.6 -12 0 - - 1 - 0.20
154015.9+815505 y 16.2 -11.1 0 2FGL J1538.1+8159 1.5±0.16 0 - 1.58
154203.0-291509 - 17.3 -11.9 0 - - 0+ - 0.25
154418.7+045821 y 16.3 -12.1 0.326 - - 0 - 0.16
154433.1+322148 - 15.3 -12.6 > 0.52(18.3) - - 0
+ - 0.05
154604.2+081913 y 15.6 -11.6 > 0.35(16.9) 2FGL J1546.1+0820 1.6±0.21 0 - 0.50
154712.1-280221 - 15.8 -12.1 > 0.57(18.7) 3FGL J1547.1-2801 1.7±0.17 0
+ - 0.16
154819.1-025903 - 15.4 -12.4 0 - - 1 - 0.08
154849.7-225102 y 16.3 -11.1 0.192 2FGL J1548.8-2251 1.9±0.13 0 - 1.58
154902.0+482157 - 17.2 -12.5 0 - - 0+ - 0.06
154918.6+423500 - 16 -12.6 0 - - 0+ - 0.05
154952.0-065907 - 16.4 -11.6 0 2FGL J1549.7-0657 2.1±0.13 1 - 0.50
154954.5+582607 - 16.5 -12.3 0 - - 1 - 0.10
155053.2-082246 - 15.5 -11.8 0 - - 1 - 0.31
155210.2+315909 y >18 >-12.3 0.584 - - 0 - 0.10
155412.0+241426 y 15.9 -11.8 0.301 - - 0 - 0.31
155424.1+201125 y >17 >-11.4 0.273 3FGL J1554.4+2010 2.3±0.18 0 - 0.79
155432.5-121325 - 15.8 -12 0 - - 1 - 0.20
155500.3+155929 - 16.2∗ -12.2∗ 0 - - 1 - 0.12
155534.8-231217 - 16.6 -12.1 0 - - 1 - 0.16
155543.0+111124 y 15.6 -10.4 > 0.443(d) 2FGL J1555.7+1111 1.7±0.02 0 y 7.94
155603.6+662214 - 17.6 -11.5 0 - - 1 - 0.63
155720.8+094321 - >17 >-12.4 0.201 - - 0+ - 0.08
155850.3-034552 - 15 -12.7 0 - - 1 - 0.04
155900.6+451657 y 16 -12.6 > 0.7(19.7) - - 0 - 0.05
155941.9+634415 - 15.7 -12.2 0 - - 1 - 0.12
160005.3-252439 - 16 -12 0 3FGL J1559.8-2525 1.9±0.24 1 - 0.20
160022.1+331307 - 16.2 -12.3 0.087 - - 0+ - 0.10
160218.0+305109 y 15.6 -12 > 0.47(18.0) - - 0 - 0.20
160258.8+421203 - >17 >-11.8 0.466 - - 0+ - 0.31
160446.5+334521 y 16.3 -12.3 0.177 - - 0 - 0.10
160519.0+542059 y 17.9 -12 0.212 - - 0 - 0.20
160533.1+091745 - 15.8 -12.2 0 - - 1 - 0.12
160620.8+563017 y >17.5 >-11.9 0.45 3FGL J1606.1+5630 2.0±0.19 0 - 0.25
161004.0+671026 y >17 >-11.8 0.067∗ - - 0 - 0.31
161049.9+725046 - 15.2 -12 0 - - 1 - 0.20
161204.8-043815 y 17.4 -12.1 > 0.7(19.7) - - 2 - 0.16
161239.4+415207 - 16 -12.5 0 - - 1 - 0.06
161624.2-065732 - 15.9 -12.1 0 - - 1 - 0.16
161632.9+375603 y 15.8∗ -11.6∗ 0.2 - - 2 - 0.50
161639.0+613157 - 16.3 -12.6 0 - - 1 - 0.05
161731.8+824106 - 15.2 -12 0 - - 1 - 0.20
161737.7-104734 - 15.6 -12.3 0 - - 1 - 0.10
161757.9+602416 - 15.7 -13 0 - - 1 - 0.02
161921.6+760508 - 15 -13 0 - - 1 - 0.02
162044.3+343511 - 16.4 -12.5 0.36 - - 0+ - 0.06
162115.2-003140 y 16 -12.2 > 0.52(18.4) - - 0 - 0.12
162259.2+440142 y 15.8 -12.2 > 0.5(18.2) - - 0 - 0.12
162330.5+085724 - >17.5 >-12.1 0.53∗ - - 0+ - 0.16
162332.3+284129 y 15.3 -12.3 > 0.7(19.8) - - 0 - 0.10
162625.8+351341 y 16 -12 > 0.49(18.1) 3FGL J1626.1+3512 1.7±0.23 0 - 0.20
162642.8+080314 - 16.5 -12.7 0.25 - - 0+ - 0.04
162646.0+630048 - 16.6 -12 0 - - 1 - 0.20
162839.0+252756 y 16 -12 0.22 - - 0 - 0.20
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163119.7+102404 - 16.2 -12.8 0 - - 1 - 0.03
163124.7+421702 y 16.5 -12.2 0.47 - - 2 - 0.12
163309.0+700550 - 15.9 -12.8 0 - - 1 - 0.03
163516.9+371228 - 15.7 -12.2 0.182 - - 0+ - 0.12
163559.4+183158 - 16.4∗ -12.5∗ 0 - - 1 - 0.06
163658.4-124836 y >17 >-11.7 0.24 - - 0 - 0.40
163801.6+732615 y 16.1 -12.2 0 3FGL J1637.8+7325 1.9±0.23 0 - 0.12
164014.9+685234 - 15.8 -12 0 - - 1 - 0.20
164213.9+654308 - 15.8 -12.6 0 - - 1 - 0.05
164220.3+221143 y 16.5 -12 0.592 - - 0 - 0.20
164328.9-064619 - 15.3 -12 0 2FGL J1643.5-0641 2.1±0.16 0+ - 0.20
164345.6-111925 - 15.5∗ -12.5∗ 0 - - 1 - 0.06
164419.9+454644 y 16.3 -12 0.224 - - 0 - 0.20
164549.6+792129 - 17.6∗ -12∗ 0 - - 1 - 0.20
164721.5-865015 - >16 >-12.1 0 - - 1 - 0.16
164845.1+800512 - 16.3 -12.2 0 - - 1 - 0.12
165139.9+721824 y 16.2 -12.1 0 3FGL J1651.6+7219 1.8±0.19 0 - 0.16
165220.1+444923 - 16.7 -12 0 - - 1 - 0.20
165221.1+493253 y 17 -12.2 0 - - 0 - 0.12
165249.9+402310 y 15.5 -12.5 > 0.31(16.4) - - 0 - 0.06
165312.2+761726 - 15.2 -12.1 0 - - 1 - 0.16
165352.2+394536 y 17.9 -10.2 0.03 2FGL J1653.9+3945 1.7±0.03 3 y 12.6
165504.1+660100 - 15.5∗ -13∗ 0 - - 1 - 0.02
170238.5+311543 y 15.4 -12.3 > 0.47(17.9) 3FGL J1702.6+3116 1.4±0.15 0 - 0.10
170550.2+641826 - 15 -13 0 - - 1 - 0.02
170622.7+063847 - 15.5 -12.4 0 - - 1 - 0.08
170941.6+623918 - 15∗ -13∗ 0 - - 1 - 0.02
171105.8+120812 - 15.6 -12.4 0 - - 1 - 0.08
171108.6+024404 - 16.4 -12 0 - - 1 - 0.20
171116.6+572518 - 16.2 -12.3 0 - - 1 - 0.10
171419.7+371612 - 16.1 -12.4 0 - - 1 - 0.08
171512.2+030935 - 16.6∗ -11.4∗ 0 - - 1 - 0.79
171531.4+205935 - 16.9 -12.4 0 - - 1 - 0.08
171553.2+884415 - 16.2 -12.3 0 3FGL J1711.6+8846 1.6±0.18 1 - 0.10
171841.4+360522 - 16.2 -12.7 0.35 - - 0+ - 0.04
171921.4+120721 - 15.3 -12.3 0 3FGL J1719.3+1206 2.1±0.18 1 - 0.10
172447.1+320210 - 15.7 -12.5 0.2 - - 0+ - 0.06
172504.3+115215 y 15.5 -11 > 0.18(14.8) 2FGL J1725.0+1151 1.9±0.06 0 y 2.00
172818.6+501310 y 16.5 -11.1 0.055 2FGL J1728.2+5015 1.8±0.13 0 y 1.58
172918.7+525559 y 16.1 -11.9 0.349∗ - - 0 - 0.25
173044.7+380454 - 15.5 -12.4 0 - - 1 - 0.08
173328.9+451950 y 16.1 -12.5 0.317 - - 0 - 0.06
173605.2+203301 - 16.3 -11.5 0 2FGL J1735.9+2033 1.5±0.12 1 - 0.63
173725.7+712358 - 17 -12.3 0 - - 1 - 0.10
173730.7+324319 - >16 >-12.7 0 - - 1 - 0.04
174017.3+432450 - 17.3 -12.8 0 - - 1 - 0.03
174108.9-733814 - 16.4 -12.1 0 - - 1 - 0.16
174357.8+193509 y 17.9 -11.2 0.08 2FGL J1744.1+1934 1.6±0.15 3 y 1.26
174419.7+185218 - 15.3 -12.3 0 - - 1 - 0.10
174702.5+493801 y 17.8∗ -12.1∗ 0.46∗ - - 0 - 0.16
175052.7+550750 - 15.6 -12.6 0 - - 1 - 0.05
175156.8+655117 - 15.7 -12.6 0 - - 1 - 0.05
175600.6+332924 - 15.4 -12.9 0 - - 1 - 0.03
175615.9+552218 y 16.8 -11.2 > 0.47(17.9) 2FGL J1756.5+5523 1.8±0.17 0 - 1.26
175713.0+703337 y 16.4 -11.5 0.407 3FGL J1756.9+7032 1.7±0.24 0 - 0.63
175949.1+703718 y 17.1 -12.1 0 - - 0 - 0.16
180002.0+281045 - 16.4 -12.1 0 - - 1 - 0.16
180354.3+654825 y 16 -12.7 0.085∗ - - 0 - 0.04
180409.3+562122 - 17.1 -12.2 0 - - 1 - 0.12
180432.3+614120 - 15.1 -12.9 0 - - 1 - 0.03
180451.3+322026 - 16 -12.3 0 - - 1 - 0.10
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181403.4+382810 - 15.9 -12.1 0 - - 1 - 0.16
182020.9+362343 - 16.3 -12.1 0 2FGL J1820.6+3625 1.8±0.25 1 - 0.16
182419.0+430949 - 17.6∗ -11.9∗ 0 2FGL J1823.8+4312 2.3±0.17 1 - 0.25
182531.9+601922 - >15 >-12.6 0 - - 1 - 0.05
182833.5-592054 - 17.6∗ -11.9∗ 0 - - 1 - 0.25
183141.0+422130 - 15.4 -13 0 - - 1 - 0.02
183200.9+382137 - 15.4∗ -12.3∗ 0 - - 1 - 0.10
183806.7-600032 - 15.5 -12.1 0 3FGL J1838.5-6006 1.9±0.14 1 - 0.16
183820.6-602522 - 15.9∗ -12∗ 0.121 - - 0+ - 0.20
183849.1+480234 y 15.8 -11.1 0.3∗ 2FGL J1838.7+4759 1.7±0.10 0 - 1.58
184120.3+590608 y 16.5 -12.5 0.53 - - 0 - 0.06
184207.4+521702 - 16.7 -12.7 0 - - 1 - 0.04
184511.6+641709 - 16.5 -12.4 0 - - 1 - 0.08
184514.1+555242 - 16.3 -12.5 0 - - 1 - 0.06
184642.6+561627 - 16.7 -12.4 0 - - 1 - 0.08
184822.5+653657 y >15 >-11.6 0.364 - - 0 - 0.50
184948.5+690241 - 15.1 -13.1 0 - - 1 - 0.02
185352.0+671355 y 17.2∗ -12∗ 0.212 - - 0 - 0.20
192024.9+693537 - 15.2 -12.9 0 - - 1 - 0.03
192242.2-745356 - 16.4 -12.2 0 2FGL J1922.6-7454 2.0±0.21 1 - 0.12
192527.1-722044 - 15.3 -11.9 0 - - 1 - 0.25
193517.5+751933 - 16 -12.4 0 - - 1 - 0.08
193656.1-471950 y 17.7 -11.2 0.265 2FGL J1936.8-4721 1.6±0.16 0 - 1.26
194306.7-351006 - 17.3 -11.6 0.049 3FGL J1943.2-3510 2.6±0.12 0+ - 0.50
194422.3-452331 - 16.4 -11.7 0 3FGL J1944.1-4523 1.6±0.26 1 - 0.40
194615.2-520848 - 15.8 -12.2 0 - - 1 - 0.12
194714.7-762343 - >17 >-11.7 0.218 - - 0+ - 0.40
195500.6-160338 - 16 -11.8 0 2FGL J1954.4-1607 2.1±0.15 1 - 0.31
195502.8-564028 - 16 -11.7 0 2FGL J1955.0-5639 1.9±0.19 1 - 0.40
195945.6-472519 - 15.4 -11.3 0 2FGL J1959.9-4727 1.7±0.09 1 - 1.00
200053.9-364226 - 16.8 -12.3 0 - - 1 - 0.10
200204.1-573645 - 15.6 -12 0 - - 1 - 0.20
200925.3-484953 y 16.3 -10.3 0.071 2FGL J2009.5-4850 1.8±0.05 0 y 10.0
201002.9-244737 - 15.4 -12.3 0 - - 1 - 0.10
202429.3-084804 - 16.3 -11.7 0 3FGL J2024.4-0848 1.7±0.14 1 - 0.40
202630.7+764448 - 16.6 -12 0 3FGL J2026.3+7644 1.8±0.19 1 - 0.20
203156.0-345850 - 16.4 -12.4 0.124 - - 0+ - 0.08
203451.0-420038 - 15.6 -12 0 2FGL J2034.7-4201 2.0±0.20 1 - 0.20
203508.6-471708 - 15.2 -12.2 0 - - 1 - 0.12
203649.4-332830 - 16.4 -11.4 0 3FGL J2036.6-3325 1.3±0.25 1 - 0.79
203844.9-263632 y >17 >-12 0.44 - - 0 - 0.20
204006.6-462017 - 16.4 -12.1 0 - - 1 - 0.16
204150.2-373339 - 17.5 -11.5 0.098 3FGL J2041.7-3732 1.8±0.17 0+ - 0.63
204201.9-731913 - 16.5 -12.2 0 2FGL J2042.8-7317 2.3±0.21 1 - 0.12
204600.5-343017 - >16 >-12.1 0.425 - - 0+ - 0.16
204735.9-290858 y >17 >-12 0.33 - - 2 - 0.20
204921.7-003926 y 16.6 -12.1 0.25 - - 2 - 0.16
205253.9-261511 - 15.6 -12.1 0 - - 1 - 0.16
205456.8+001537 y >17 >-12 0.151 3FGL J2055.0+0016 1.7±0.20 0 - 0.20
205528.2-002116 y >18 >-10.9 0.44 2FGL J2055.4-0023 1.4±0.23 0 - 2.51
205938.5-003755 y 16 -12.4 0.335 - - 0 - 0.08
210002.9-350622 - 15.5 -12.3 0 - - 1 - 0.10
210050.6-430532 - 16.3 -12.6 0 - - 1 - 0.05
210123.0-454949 - 16.3 -11.5 0 - - 1 - 0.63
210123.8+091324 - 16.7 -12.1 0 - - 1 - 0.16
210421.9-021238 - 15.5 -11.8 0 3FGL J2104.2-0211 1.5±0.21 0+ - 0.31
210451.0+050320 - 15.1 -11.9 0 - - 1 - 0.25
210844.7-025034 - 15.8 -11.8 0.15 2FGL J2108.7-0246 1.7±0.20 3 - 0.31
211011.1-861847 - 15.4 -12 0 3FGL J2108.6-8619 1.7±0.27 1 - 0.20
211243.0+081835 - 15.6 -11.8 0 2FGL J2112.5+0818 1.9±0.19 1 - 0.31
212125.4-831914 - 16 -12.4 0 - - 1 - 0.08
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212319.3+064623 - 15.4 -12.2 0 - - 1 - 0.12
212521.9+174304 - 15∗ -12∗ 0 - - 1 - 0.20
213004.7-563222 - 15.2 -12.5 0 - - 1 - 0.06
213103.2-274657 y 16.1 -11.5 > 0.38(17.2) 3FGL J2130.8-2745 1.7±0.11 0 - 0.63
213135.4-091523 y 16.4 -11.4 0.449 2FGL J2131.6-0914 2.1±0.16 0 - 0.79
213151.5-251558 y 17.5 -11.7 > 0.86(g) 3FGL J2131.8-2516 2.0±0.15 2 - 0.40
213306.3-281536 - 15.1 -12.1 0 - - 1 - 0.16
213510.9+224307 - 16.8 -12.6 0 - - 1 - 0.05
213515.4+012443 - 16.4 -12.1 0 - - 1 - 0.16
213537.0-145837 - 15.7∗ -12.3∗ 0.211 - - 0+ - 0.10
213852.7-205347 y 16.7 -11.6 0.29 2FGL J2139.1-2054 1.4±0.28 0 - 0.50
214130.8+211526 - 15.5 -12.2 0 - - 1 - 0.12
214442.0-181800 - 16.1 -12.2 0 - - 1 - 0.12
214533.3-043439 y 16.5 -12 0.069 - - 0 - 0.20
214552.2+071927 y 17.5 -11.7 0.237 3FGL J2145.7+0717 2.7±0.13 0 - 0.40
214608.7-375120 - 16∗ -12.6∗ 0 - - 1 - 0.05
214636.9-134400 - 15.7 -11.5 > 0.42(17.5) 2FGL J2146.6-1345 1.6±0.11 0
+ - 0.63
214924.0-563112 - >15 >-12.6 0 - - 1 - 0.05
215015.5-141049 y 17.8 -11.3 0.22 2FGL J2150.2-1412 2.0±0.19 0 - 1.00
215214.1-120541 y 16.3 -12 0.121∗ - - 0 - 0.20
215258.3+172459 - 15 -12.6 0.283∗ 2FGL J2152.4+1735 2.2±0.18 0+ - 0.05
215305.3-004230 y 17.5 -11.6 0.341 3FGL J2152.9-0045 1.9±0.19 0 - 0.50
215511.8-253751 - 15.8 -12.1 0 - - 1 - 0.16
215601.6+181837 - 16.4 -11.4 0 3FGL J2156.0+1818 1.9±0.14 1 - 0.79
215852.0-301332 y 15.5 -10 0.117∗ 2FGL J2158.8-3013 1.8±0.02 0 y 20.0
220107.1+050436 - 15.5 -11.6 0 - - 1 - 0.50
220123.8+294934 - 15.6 -11.3 0 - - 1 - 1.00
220146.9-145439 - 15.7 -12.4 0 - - 1 - 0.08
220155.8-170700 y 16.8 -12 0.169 - - 0 - 0.20
220451.3-181536 - >15 >-12 0 - - 1 - 0.20
221108.3-000302 y 16.3 -12 0.362 - - 0 - 0.20
221109.8-002327 y 15.2 -12.5 0.447 - - 0 - 0.06
221728.4-310620 y >17 >-12 0.46 - - 0 - 0.20
222028.7+281355 - 15.5 -12 0 3FGL J2220.3+2812 1.8±0.19 1 - 0.20
222129.2-522527 y 15.9 -11.3 > 0.34(16.7) 2FGL J2221.6-5223 2.1±0.14 0 - 1.00
222253.8-175321 y 17.2 -11.9 0.29 - - 0 - 0.25
222512.6+113600 - 15.5 -12.3 0 - - 1 - 0.10
222610.9-840622 - 16.1 -12.1 0 - - 1 - 0.16
223248.7-202226 - 16.4 -11.7 0 3FGL J2232.9-2021 2.1±0.15 1 - 0.40
223301.1+133601 y >17 >-11.6 0.214 - - 0 - 0.50
223529.5-151642 - 15.5 -12.4 0 - - 1 - 0.08
223812.7-394018 y 15∗ -11.6∗ 0.25 - - 0 - 0.50
224354.7+202103 y 15.7 -10.9 0 2FGL J2243.9+2021 1.8±0.05 0 y 2.51
224448.0-000619 y 15.9 -12 > 0.7(19.51) - - 0 - 0.20
224604.9+154435 - 15.5 -12.4 0 2FGL J2246.3+1549 2.6±0.13 1 - 0.08
224642.0-520640 - 17.6 -11.1 0.098 2FGL J2246.8-5203 1.7±0.21 0 - 1.58
224727.9-545206 - >17 >-12.4 0 - - 0+ - 0.08
224833.3+322334 - 15.7 -12.4 0 - - 1 - 0.08
224910.7-130002 y >17 >-11.2 > 0.5(18.2) - - 2 - 1.26
225135.5+151722 - 15.2 -12.5 0 - - 1 - 0.06
225147.5-320612 y >18 >-11.3 0 - - 0 - 1.00
225332.5-334304 - 16.5∗ -11.7∗ 0 - - 1 - 0.40
225354.2+140436 y 15.5 -12.1 0.327 2FGL J2254.1+1401 2.2±0.15 0 - 0.16
225613.3-330338 y 16.5 -12 > 0.44(17.7) - - 0 - 0.20
225818.9-552537 y 15.8 -11.7 0.479 2FGL J2258.8-5524 1.8±0.24 0 - 0.40
230039.7-533111 - 17.2 -12.1 0.263 - - 0+ - 0.16
230329.8+032156 - 15.5 -12.4 0 - - 1 - 0.08
230436.7+370507 y 16.3 -11.5 0 2FGL J2304.7+3703 1.7±0.20 0 - 0.63
230526.9-674304 - >16 >-12.8 0 - - 1 - 0.03
230634.9-110348 y >16.8 >-12.2 0 - - 2 - 0.12
230717.3-423616 - >17 >-12.2 0 - - 0+ - 0.12
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230722.0-120517 y 16.5 -11.8 > 0.47(18.0) 3FGL J2307.4-1208 1.8±0.19 0 - 0.31
230814.8-160446 - 15.6∗ -12.1∗ 0 - - 1 - 0.16
230846.8-221948 y 16.8 -12.1 0.137 - - 0 - 0.16
230940.8-363248 - 15.8 -11.5 0 2FGL J2309.8-3627 1.6±0.16 1 - 0.63
231027.5-371912 y 17.4 -11.9 > 1.03(g) - - 2 - 0.25
231306.4-550406 - 15.7 -12.5 0 - - 1 - 0.06
231347.8-692330 - 17.5 -11.9 0 3FGL J2312.9-6923 1.8±0.21 1 - 0.25
231731.9-453359 - 15.8 -11.8 0 2FGL J2317.3-4534 2.1±0.12 1 - 0.31
231752.7-144324 - 15.3 -12 0 - - 1 - 0.20
231952.8-011626 y 15.7 -12.3 0.28 - - 0 - 0.10
232244.0+343613 y 16.1 -11.8 0.094 2FGL J2322.6+3435 1.7±0.24 0 - 0.31
232254.4-491630 - 15.6 -11.7 > 0.38(17.2) 2FGL J2323.0-4918 1.8±0.24 0
+ - 0.40
232305.0-174802 - 15.8 -11.4 0.717 - - 0+ - 0.79
232444.6-404049 y 15.8 -10.9 > 0.24(15.6) 2FGL J2324.7-4042 1.8±0.10 0 - 2.51
232538.1+164642 - 15.4 -11.8 0 2FGL J2325.4+1650 2.1±0.21 1 - 0.31
232606.8-042816 - 15.4 -11.7 0 - - 0+ - 0.40
232914.2+375414 - 16 -11.5 > 0.2(f) 2FGL J2329.2+3755 1.8±0.13 0 - 0.63
233016.1-233641 - 15.3 -12.4 0 - - 1 - 0.08
233352.3-241659 - 16.2 -12.4 0 - - 1 - 0.08
233653.7-232626 - 17.3∗ -12.5∗ 0.12∗ - - 0+ - 0.06
233816.1-494343 - >16 >-12.4 0 - - 1 - 0.08
233920.8-740435 - 15.9 -11.8 0 3FGL J2338.7-7401 1.9±0.11 1 - 0.31
234333.5+343950 y 17.2 -11.5 0.36 2FGL J2343.6+3437 1.5±0.27 2 - 0.63
234538.4-144928 y 16.6 -12 0.224 - - 0 - 0.20
235023.3-243602 y >16 >-12.1 0.19 - - 2 - 0.16
235034.3-300604 - 15.1 -11.9 0.23 2FGL J2350.2-3002 2.2±0.17 0+ - 0.25
235318.8+202032 - 15.5 -12.4 0 - - 1 - 0.08
235612.1+403644 - 16.2 -12.1 0.331 2FGL J2356.1+4034 1.7±0.17 0 - 0.16
235725.1-171234 - 15.2 -12.8 0 - - 1 - 0.03
235729.9-171802 y 17.3 -11.2 > 0.85(g) 3FGL J2357.4-1716 1.8±0.13 0 - 1.26
235907.8-303740 y 17.1 -11 0.165 2FGL J2359.0-3037 1.9±0.17 0 y 2.00
235921.3-131129 - 15.3 -12.7 0 - - 1 - 0.04
235955.3+314600 - 15.3 -12.2 0 - - 1 - 0.12
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